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1. OcHoBHBbIe NOHATHA. KpaTKuii cipaBoYHUK M0 HHPOPMAaTHKeE
1.1. Texnuueckoe obecneuenue Komnvromepa

Komnviomep  —  yCTpOWCTBO,  CHOCOOHOE  BBIMOJHATH  3a/IaHHYIO
MOCJIEIOBATEIbHOCTh  OMepaluii  (KOMaH[), HampuMep, Omepaluil YHUCIECHHBIX
pacyeToB, MaHUIYJIUPOBAHUS JaHHBIMM, BBOJAAa MW BbIBOAA HWHGOpPMAIIUH.
[Ipocreiimias KOHPUTypaLus NEPCOHATBHOTO KOMITBIOTEPA COCTOUT U3 LIEHTPAIBHOIO
nporeccopa (MHKPOIPOLECCOpa), OINEPaTUBHOM NaMATH, YCTPOMCTBA BBOJA
(k1aBUATYphl) 1 MOHUTOPA, CHA0KEHHOTO 3KpaHOM (JucIuieeM). ITa KOHPUTYpaIus
JOTOIHSAETCS. OOBIYHO BHEIIHEN MaMATHIO, I€YATAIOIIUM YCTPOWCTBOM, MBIIIbIO.

Texnuueckoe obecneuenue Komnblomepa — anmapaTHbIC CpPEICTBA
(hardware), cocraBisfOIIE KOMIIBIOTEPHOE <OKEJIE30». OJTO DSJEKTPHUUCCKHE U
DIIEKTPOHHBIE  CXEMBI,  DIIEKTPOMEXAaHHYECKHE  DIIEMEHTHI  —  JUCKOBOZEI,

MEXaHUYCCKHUEe CTOMKM M T.N. OCHOBHAsS YacTh aIlllapaTHBIX CPEACTB HAXOJIUTCSA B
CHUCTEMHOM OJIOKE KOMITBIOTEPA.
Cxema ycmpoiicmea Komnviomepa Npe/CTaBIIcHa Ha puc. 1.

Cucmemnplil 610K COJICP)KUT CUCTEMHYIO IUIATy, OJIOK MUTaHUS, HAKOITUTEIH
Ha MarHUTHBIX JUCKax, pa3beMbl JUIsl JOMOJHUTENBHBIX YCTPOWCTB U aJarnTepbl
BHEIITHUX YCTPOMCTB, (OPMATUPYIOIINE TIOTOK JaHHBIX.
Cucmemnaa (mamepunckas) naama — dSIEKTPOHHAs CXeMa, Ha KOTOPOM
pa3MeIlarTCs:
"  MUKpOIPOLECCOD;
" TEHEPATOP TAKTOBBIX UMITYJIbCOB;
= Onoku (Mukpocxemsl) onepatuBHor (O3Y) u nocrosiuuol (I13Y) namsaru;
" aJanTepbl KJIABHATYPhl, HAKOMUTENEH Ha KECTKHX U TMOKMX MarHUTHBIX
JTUCKAX;
" KOHTpOJUIEPHI (00paOOTUHKY) MPEPHIBAHUN;
" TaiiMep (BHYTpEHHHE 4Yachl, pabOTalIIKUe OT aBTOHOMHOTO HMCTOYHHUKA
MUTAHUA).

I'enepamop maxkmoevix UMNYIbCOE TEHEPUPYET IOCIEIO0BATEIBHOCTD
ANEKTPUUECKUX HMMIYJIbCOB. YacToTa reHeparopa — OCHOBHAs XapaKTepUCTUKA
MEPCOHAJIBHOTO KOMITBIOTEPAa U OMNpPEAENsIeT CKOPOCTh €ro padoThl, T.K. Kaxaas
ornepauys BBIIOJHIETCS 3a OMNPEIEICHHOE KOJMYECTBO HMMIYJbcoB. Hampumep, B
onmcanuu nporieccopa Pentium-100 yucno 100 — yactoTa reHeparopa B Merarepiax.

Aodanmepul — 3TO TUIATHI C KOHMPOJIEpamu — YCTPOHUCTBaMu (ITOJACUCTEMAMH),
peaNU3yIOUIMMU  CBSI3b  MEXIY pPa3IUYHbIMU TEXHUYECKUMHU COCTaBIISIOMIMMHU
KoMIlbtoTepa. KOHTpoJuIepsl ynpaBisiOoT pabOTON MOAKIIOYEHHBIX MeprdepruitHbIX
(BHEITHMX) YCTPOMCTB W KaHAJIOB CBSA3W, OOpabaTeiBatoT (popMaTupyroT)
uH()OpPMAITMOHHBIC TTOTOKH.



Mukpomnporeccop

AJlY
(apumertuko-
JIOTHYECKOE YCTPOUCTRBO)

MIIIIT
(MHKpOTIpOIIECCOpHAs
MaMsITh)

vy

(YCTpOMCTBO yIpaBieHUs)

OcHoOBHas TaMsTh Buemsss namsTh
Ha xectkom Ha rubxom
3y 03V MarHUTHOM JIUCKE MarHUTHOM
(HXXM /) nucke (HI'MJI)
Anpantep HKM/] Anantep HI'M/]

CucreMHad 1muHa

Tarimep

Buneoanmantep Anamnrep Hctounuk CeTteBoit
pUHTEpa MATAHUS ajanrTep

|
[ [IpunTep

N

[ Momnutop ]

J

['eHepaTop TakTOBBIX
UMITYJIbCOB

Hurepdelic kiaBuaTypsbl

|
[ Knasuarypa ]

Puc. 1. YcTpoicTBO nEpCOHaIBbHOTO KOMIIBIOTEPA

Kanai cBsa3zu
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Mukponpoueccop — IeHTPATbHBIN OJIOK TEPCOHATILHOTO KOMITHIOTEPA, CITYKHUT
JUTSI BBITIOJTHEHUS] apu(PMETHUECKUX M JIOTUYECKHUX orepauuid Haj uHbopMaluen u
JUIsL yripaBjieHus: paboToi Bcex OJIOKOB MalllMHBI. B ero cocraB BXOIAT:

= VYV — ycTpo#cTBO ympaBieHUsi, KOTopoe (GopMUPYET M TMOJAET BO BCE
OJIOKM CUTHaJBl YMPAaBICHUS, aJpeca sUeeK, YYacTBYIOIIUX B OIEpalusix.
bazuc uMmnynbCcoB Moy4yaeT OT reHepaTopa TAKTOBBIX UMITYJIbCOB.

= AJIY — apudmeTuKo-JIOruueckoe YCTPOWCTBO ISl BBIMOJHEHUS BCEX
apu(PMETHICCKUX M JIOTHYCCKUX ONEpauii HaJ YHUCIOBOW, CHUMBOJLHOM
uHpOopMaluen.

= MIII — mMukpomnpoueccopHas MaMmsATh, CIYKUT UIsi KPAaTKOBPEMEHHOTO

XpaHEHMs, 3aMHCH W BBIIAYU HWH(POpPMAIIUU, HWCTOIB3YEMON B ONIDKAMIIAX

takTax. CTPOUTCS HAa PErUCTPaxX — CaMbIX «OBICTPBIX) SYEHKaX.

Ocnosénaa namams Komnvlomepa — OIEPATUBHOE  3allOMHUHAIOIICE
ycrpoiictBo (O3Y) u moctosiHHOe 3amoMuHaromiee yctpoictBo (I13Y). OOwvem
OCHOBHOM MaMSTH CYIIECTBEHHO BJIMSET HAa MPOU3BOJUTEIBHOCTh KOMIIBIOTEPA:
YBEIMYEHUE EMKOCTH OCHOBHOW TIaMATH B 2 pa3a BEIEeT K IOBBIIICHUIO
MIPOU3BOJIUTEIIBHOCTH PUMEPHO B 1,7 pas.

Onepamuenaa namamp (O3Y) CIOyKuUT AJid 3alOMUHAHMS (XpaHEHUS H
CUMTBHIBAHUS ) TEKYIIIMX BBIYUCICHUI. DTO SJHEPro3aBUCUMAsl IaMATh, €€ COAECPIKUMOE
YHUYTOXKACTCS (CTUPAETCS) TIPU BBIKIIIOUEHUH KOMITbioTepa. OCHOBY €€ COCTaBIISIOT
OOJIbIIINE WHTErPAIbHBIE CXEMBI, COJACpPKAIIUE MATPHUIBI MOJYIPOBOJHUKOBBIX
3alIOMUHAIONINX AJIEMEHTOB (TpurrepoB). OHU pPaCHOJIOKEHBI Ha TMEPECEUYCHUU
TOPU30OHTAIBHBIX W BEPTUKAJIBHBIX IIUH MATPUIIBl. 3anuce u CcuumvléaHue
peanusyeTrcs mojaauei JMEKTPUUECKUX UMITYJILCOB MO TEM IIMHAM MaTPHIIbI, KOTOPHIE
COCIMHEHBI C DJIEMEHTaMU, MIPUHA/IJICHKAITUMU BRIOPAHHOU STUCUKE TaMSITH.

IHocmoannaa namame (113Y) ucnonb3yercs sl XpaHEHUs] HEU3MEHSEMOU
(monvko Onsi wmenus) WHOOPMAIMK - 3arpy30YHBIX MPOrPaAMM  OMEpaIlMOHHOMN
cuctembl (Hanmpumep, monayinst BIOS cucremsr DOS), mporpamMm TecTHpOBaHUS
YCTPOMCTB KOMIIBIOTEPA U HEKOTOPBIX APANBEPOB.

Buewinaa namams Komnvlomepa CIYXWUT Uil JOJITOBPEMEHHOTO XPAaHEHUS
uHdpopmaruu. B 3TOl mamsATH XpaHWUTCS BCEe MPOTPaMMHOE OOecredeHue
KOMITBIOTEPA, TMOJIb30BaTeNbCKUE  (Daiinpl. BHEMmHIOI MaMiTh  COCTaBISIOT
HAKOMUTENU Ha orcecmkux maenumuvlx ouckax (HXMJ) — «BuHUecTtepp» — H
HAKOMUTENU Ha cubkux machumusix ouckax (HI'MJI) — nuckerax, CD, DVD -auckax.
Ha sxectkux mguckax uH(OpManus 3amuChIBACTCS M CUUTHIBACTCS MarHUTHBIMHU
TOJIOBKAMH BJIOJIb KOHIEHTPUUECKUX OKPYKHOCTEH — Jopoxkek (Tpeko). Kaxmas
JOpoXKa pazouta Ha cekTopa (00bryHO Mo 512 wnm 1024 6Gaiit). OOMEH IaHHBIMU
MEXK]Ty )KECTKUM JUCKOM U ONEPATUBHOM MaMSAThIO UJET IEIbIM YHCJIOM CEKTOPOB.

Buoeomepmunan — ycTpoicTBO Jj1s1 BU3yaIbHOTO O0TOOpakeHust ”HHOpMaIIUH.
OOBIYHO 3TO MOHUMOP u 6udeoadanmep. Buneoagantep HaXOIUTCS HA BUICOKAPTE,
YCTAHOBJICHHOW B pa3beM MATEPUHCKOW IJIATHI, YIPABISIET MOHUTOPOM U BBIBOJIOM
Ha 2KpaH. Baxkna eMKOCTh BUIEONaMATH (KOJIMYECTBO XPAHUMBIX MUKCEIEH U UX
atpuOyToB). MOHUTOp peanu3yeT oOToOpakeHHe HHQPOpPMalMd Ha SIEKTPOHHO-
Ty4yeBOW TpyOKe WM KUAKAX KpucTawiax. s otoOpakeHus rpaduku BakHa
pasperniamoias CrocoOOHOCTh MOHHUTOPOB (paspeuteHue IKpana) — MaKCHUMaIbHOE
KOJIMYECTBO MUKCENEH (TOYEK) MO TOPU3OHTAIM W BepTHKaIu »KpaHa. CTaHIapThI:
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640x480 (otoOpaxaer 16 mBetoB), 800x600 (64 mBera), 1024x768 (256 1BETOR).
BaxxeHn pa3Mep 3epHa — TOYKM JIOMUHO(pOpA 3KpaHa: Ye€M MEHbIIE 3€PHO, TEM
00JIbIIIe YETKOCTh N300paKCHHUS.

Ilpunmep — nedararouiee yCcTpoucTBo. Paznmnuaror maTpuyHble, CTpyHHBIE U
Ja3epHble MPUHTEPBL. B mampuunom npunmepe cuMBOIBI U1l TIeUaTu (HOPMHUPYIOTCS
B BHUJE MATpPUIBI ToueK. Toukw TepeHocATcss Ha Oymary KOHYHMKAMU W,
YAAPSIONIMME TI0 Kpacsiei jJeHTe. YeM OoJbllie UTOJOK CONEPKHUT MPUHTEP, TEM
KayecTBEHHEe Ievarh. Paspermaromas CrocoOHOCTh (paspewienue npunmepa),
XapaKTepU3yIollasi YeTKOCTh MeYaT, MaTPUYHOTO MPUHTEPA OOBIYHO HE MPEBBIIIACT
14 touex/mm. CkopocTh medatu — He Oosiee 2 cTpaHull B MUHYTY. B cmpyiinom
npuxnmepe N300paxkeHrue (QopMUpyeTcs 0€3 MEXaHUYECKOro yjapa, Karid YepHUI
BbIOpAChIBAIOTCS Ha Oymary uepe3 KpoXOoTHble coruia. Pazpemiaroiasi cnocoOHOCTh
CTpyHHOTO TIpUHTEpa MpuMepHo 20 TOUEK/MM, CKOPOCTh — 110 4 CTpaHUI] B MUHYTY. B
Jla3epHOM ~ npuHmepe  JIyd ~ CO3JIa€T  DJIEKTPOHHOE  H300pakeHHe  Ha
CBETOYYBCTBUTEIIbHOM OapabaHe. [lopomok — ToOHep HajIUMaeT Ha He3apsHKCHHBIC
ydacTku OapabaHa W TEPEHOCUTCS Ha Oymary, 3aTeM 3aKpeIuisieTCsi Pa3orpeBOM.
Cpennsisi paspemaroniasi cnocoOHocTh — 50 ToYek/MM, CKOpPOCTh — 16 CTpaHwuI] B
MUHYTY. JlazepHbIil mpuHTEp 0OecreunBaeT MOJIUTPaPUICCKOE KAYECTBO TCUATH.

Mooem — ycTpoiCTBO, HEOOXOIMMOE MPU MOAKIIOYEHUH KOMIIBIOTEPA K CETH.
Ero coctaBifioT MOAyJSTOp M JAEMOIYJATOP — YCTPOMCTBA, OCYIIECTBIISIOIINE
npeobpazoBaHue MoToka OuToB (1udppoBol MHPOpPMAILMK) B aHAJIOTOBBIE CUTHAJIHI,
MPUTOHBIC JIs Mepeayd M0 HEKOTOPOMY aHAJIOTOBOMY KaHally CBSI3U (HaIrpumep,
TeneOHHOMY), M TPUHHMAEMbI€ AaHAJIOTOBBIE CHUTHAJBI OOpaTHO B IHHU(POBYIO
dopmy. Ilo cmocoOy GyHKIMOHUPOBAHHUS Pa3IMYalOT BHYTPEHHUUW M BHEIIHUN
MOJEMbL. Brympennuii Mooem BCTABIIAETCA B Pa3beM CUCTEMHOM IJIaThl KOMITbIOTEPA
U HUCIOJB3YET €ro pecypehl. BHewnuti modem WMEET OTACNbHBIA KOpPITyC,
COOCTBEHHBIC PECYpPChl U pa3MeNIaeTcs PSAOM C KOMIIBIOTEPOM, COCIUHSSACH C HUM
Kabenem.

1.2. U3mepenue konuvecmea ungpopmayuu

Eounuyvt usmepenus o00vemoé un@opmayuu — «NOPLUUW» MNAMATH
KOMIIbIOTEPA,  MCHOJb3yeMble JUIsl  NOpelacTaBiieHus  uHpopmauuu. Jlrobas
uHpopmanus, mnepepadbaTbiBacMas KOMIIBIOTEPOM,  Mpeodpazyercs UM B

MOCJIEAOBATEIbHOCTA HYJIEW W E€IWHUIl B COOTBETCTBHUM C JBOMYHOW CHCTEMOM
CUMCJICHUS.

bum - naumenbinas enuHuna uHGoOpMaIMK, «xpassiasy oo 0, mbo 1. B
AIEKTPUYECKON CXEeMe HOJIb COOTBETCTBYET CIa00OMYy CUTHAIY (MU €r0 OTCYTCTBHIO),
€MHULIA — CUJILHOMY (WJIM €T0 HaJU4HIO).

baim — >1o nienoyka u3 BoOcbMu OUTOB. Bce CMMBOIIBI KIaBUATYPHI, BKIIOYAs
CTPOYHBIC U MPOMUCHBIE OYKBHI aipaBuTa, MOTYT OBITH 3aKOJIUPOBAHBI PA3TUYHBIMU
IBOWYHBIMH [IEMOYKAMHU JUIMHOM B OJTUH OauT.

Kunoobaim (KB) = 8 x 1024 6uros, uin 2'° GaiitoB. O6beM TeKCTOBEIX (0€3
rpadukn) ¢haiIoB MOKET COCTABIISITH HECKOJIBKO KUIO0AMT.
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Mezaoaim (MB) = 8 x 1024% 6uros, mmm 2% Gaiito. O0bEM OIEPaTUBHOM
naMsITH COBPEMEHHBIX KOMIBIOTEPOB — 256 - 512 merabaiT, mo3BoJisgeT paboTarh C
MYJIBTUMENHHBIMA TOKYMEHTaMH, UTpamMu, Buaeodaitiamu. Co3gaHue TPEXMEPHBIX
MOJeJIEN B MMPUIIOKEHUAX MOKET MOTpeOoBaTh onepatnuBHOM namatu cebie 1 I'b.

Tuzabaiim (I'G) = 8 x 10243 6uros, nnn 2% GaiitoB. OOBEMBI COBPEMEHHBIX
BUHYECTEPOB (3keCTKHUX TUCKOB) Aocturarot 80 I'b, mo3Bossist paboTath ¢ cepBepaMu
0a3 MaHHBIX U IPYTUMH MHOTOIIOJIB30BATEIILCKUMHU PECYPCAMHU.

Tepabaiim (TB) = 8 x 1024* 6uros, unn 2° 6aiiTos.

1.3. Komnvromepnule cemu

Komnviomepnan cemov — COBOKYIHOCTH KOMIIBIOTEPOB M TEPMHUHAJIOB,
COCIMHEHHBIX C MOMOIIbIO KAaHAJIOB CBSI3U B €IMHYIO CUCTEMY, YAOBIIETBOPSIOIILYIO
TpeOOBaHUSIM  paclpe/ieiecHHOM o0o0paboTku JaHHBIX. B 3aBucuMocTH  OT
TEPPUTOPUAIBHOTO PACIOJIOKEHUSI BBIACIAIOT TPH Kjlacca ceTeil: JjoxanvHble (B
mpejenax OpraHu3aluu), pecuoHdalvbHvle (B TIpe/iesiax PEeruoHa, CTPaHbI,
MPOTSDKEHHOCThIO Ha JECSATKU, COTHU KHIOMETPOB), 2robanbHuie ( B TIpenenax
MHOECTBa CTpaH). B kauecTBe cpencTBa nepenadnd uHGoOpMaluu — KaHaJOB CBSI3U —
HCIIOJB3YIOTCS KOAKCUAIbHBIE U ONTOBOJIOKOHHBIE KaOenu ([Jisl JIOKaJIbHBIX CETel),
TeneoHHbIE, PaJMO- M CIIYTHUKOBBIE KaHalbl (7151 TJoOaibHBIX ceTei). Cetu
XapaKTEPU3YIOTCS  CKOpOCmvlo  TepeJayd JaHHbIX (OUTBI/CEK), HPONYCKHOU
cnocobnocmbpio (KOMMYECTBO-3HAKOB/CEK, OJUH 3HAK — OalT), docmosepHoCmbio
nepegaun uHpopMamuu (KOJMYECTBO-OIIMOOK/3HAK, JOJDKHO ObITH He Oonee 107
OIMOOK/3HAK), HAOEHCHOCMbI0 KAaHAJIOB CBA3W U MOJEMOB (€IMHMIIA U3MEPECHUS —
4ac, HaJIe’KHasl CeTh — HE MEHEE HECKOJIbKUX THICSY 4acoB PabOThI).

Ilpomoxon — HaGop MpaBuII, IO KOTOPBIM MPOU3BOJUTCS 0OMEH HHPOpMAIIHEH
B cetu. [IpoTOKONBI oOmpenemnsitoT coaepxkumoe, Gopmar, mapameTpbl BPEMEHH,
MOCJIEA0BATEILHOCTD 1 IMTPOBEPKY OIIMOOK B COOOIICHUAX, KOTOPBIMA OOMEHHUBAIOTCS
ceTeBble ycTpoicTBa. [IpoTokonbl 0OecreunBalOT OJWHAKOBOE BOCIPHUATHE
uH(OpMaAIIMU KOMIBIOTEPAMHU PA3HBIX THUIIOB, PAOOTAIOIMIUMU TIOJI PYKOBOJCTBOM
Pa3IUYHBIX OMEPAIMOHHBIX CUCTEM.

Internet — rmoGanbHAs KOMIBIOTEPHAS CETh, OOBCAWHSIONIAS MUJUTHOHBI
KOMITBIOTEPOB 1O BcemMy wMupy. OHa HE WMeEeT XO3IMHa, OOJbIIas 4YacTb
nH()OPMAITMOHHBIX YCayr OecruiatHa. [lnata mpu MOIKIIOYEHWH K CETH B3UMACTCSI
OpraHM3aIMe-MpoBaiIepOM 32 TEXHUYECKOe OOCTY)KMBAaHUE CPEICTB CBS3H.
Ilepenaua paHHbIX MO ceTd Internet OCYIIECTBISIETCSI HAa OCHOBE CEMEWCTBA
npotokosioB TCP/IP. [lanHbIe mepenaroTcsi B BUIe KOPOTKHUX MakeToB (1o 1,4 kOauT).
B 3arosoBke kakaoro makera BMECTe CO CiIy>keOHOW MH(popmauueit ykasbiBaercs |P-
aJipec MoayJyaTes.

WWW — World Wide Web- moxacers Internet, peamusyromas mepenady
TUNIEPTEKCTOBBIX JOKYMEHTOB. [ unepmexcm — O5TO MYJIbTUMEIWMHAS CTPaHUIIA,
colepkaliasi CChUIKM Ha Jpyrue mojoOHble MOKyMeHThl. CchUikud (TOBODST,
2unepccoliku) TPEACTaBISIOT U3 ce0s adpeca (0OOBIYHO CKPBHITHIC IOJ 3ar0JIOBKOM
Wi n3o00paxxenneM) HTepHET-CTpaHuIl.

IP-adpec — undposoii (32 Outa) yHUKATBHBINA aJpec KOMIBbIOTEPA B CETH.
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URL-adpec — mnpencraBnser umsi gokymeHnta B cetu Internet. Crpyktypa
ajipeca: Ha3BaHUE MPOTOKOJA, TIO KOTOPOMY OCYIIECTBISIETCS JOCTYH K Pecypcy,
CUMBOJIBI -// , TOMEHHBIN aJipec KOMIIbIOTepa-cepBepa, CUMBOI / , UM (aiijia Ha HEM.
Hanpumep, B aapece http://www.osp.ru/conf /filel.htm gacte http — mnpoTokon,
WWW.0SP.'u — aapec KOMIbIOTEpa (M TOJOBHOM CTpaHMIIBI OpraHU3allvu),
conf/filel.htm — momnoe wmms (Bxmrouas myth) ¢aiiaa filel. /Jomennwvii aopec
COCTaBJISIFOT HECKOJIBKO CJIOB, Pa3/IEeICHHBIX TOUYKOU, KOTOPBIE OTPAXKAIOT UEPAPXHIO
JIOMEHOB pa3Horo ypoBHs. Hampumep, B ampece uic.rnd.runnet.ru BHEmHui TOMEH
(momen mepBoro ypoBHs)) — 310 U (Poccus), runnet - nomMeH BTOpPOTO YpPOBHS
(poccuiickue YHUBEPCUTETHI) MPUHAMICKUAT JOMEHY U, rnd — TOMEH TpEeThero
ypoBHst (PocTtoB-Ha-/loHy), 3aperucTpuUpOBaHHBI B JOMeHe runnet, uic — wums
KOMIIbIOTEpa B JIOMeHe INd, 3akpemieHHoe 3a KOHKpeTHhIM |P-ampecom.
Ha3znauenmem aapecoB BemaeT cHeluanbHas oOomenHas cayocoa umern DNS,
OCyIIECTBIISIOMIAs IpeoOpazoBaHue JOMEHHBIX NUMEH B |P-anpeca. JloMmeHBI BepXHETO
YPOBHS pa3AeNsAloT Ha Treorpaduyeckue M oOpraHu3anuoHHble. Hampumep,
reorpaduueckue goMeHbl: U — Poccus, de — I'epmanms, hu — Benrpus, uk —

BenukoOpuTaHusi;  OpraHM3allMOHHBIC  JoMeHbl: edu —  oOpa3oBaTesbHBIC
YUpEKACHUs, JOV — MPaBUTEIbCTBEHHBIC, Mil — BOeHHBIE, COM — KOMMEPUYECKHE.
Cemeesoii Oomen — Tpynmna KOMIIBIOTEPOB, OOpa3yIOUX YacTh CETU H

MCIIOJIB3YIOMIMX OOIMYyI0 0a3y JAaHHBIX Karajlora. AJIMHUHHCTPUPYETCS KakK €IUHBIN
00BEKT ¢ ONpeIeICHHBIMY MPABHJIAMH U TIPOIICTYPAMH.

http — mpoTokoJ Iepeaaun runepTeKCTOBLIX JOKyMeHTOB B ceTi WWW.

ftp — mporokoun nepenaun daitos B cetu Internet.

Omkpoimaa cucmema — CHCTEMa, B3aUMOJCUCTBYIOIIAs C JPYTUMH
CUCTEMaMHU B COOTBETCTBUM C TPUHATHIMH CTaHAApTamMu (IIPOTOKOJIAMHM).
MexnyHaponHas — opranusanus — craHgaptoB  I1SO  pazpabGorama  monenb
B3aUMOJICHCTBUS OTKPBITHIX cucteM OSI|. B manHON Momenu cpelncTBa CETeBOTO
B3aUMOJICUCTBUSl DPA3eiCHbl HAa 7 YPOBHEH: MPUKIAOHOU, NpeoCcmasumensbHbiil,
CeaHCoBblll, MPAHCNOPMHDLU, Cemesoll, KaHAIbHbll, pusuyeckuti. Kaxaplii ypoBeHb
OTBEYAET 3a CHOCO0 M CPEeNCTBA MPEACTABICHHUS W Tepenadyd MHGOPMAIMOHHOTO
notoka. DyHKkuMM (HU3NYECKOTO YPOBHS BCErJa pealu3yloTcs B ammaparype,
(GYyHKIMM CTaldbHBIX YPOBHEH peaqu3yloTcs B BHUJIE MNPOTPAMMHBIX MOJYyJEH —
JIparBEPOB.

Mooenv cemesozo e63aumooeiicmeus «KiueHm-cepeep» - TEXHOJIOTHUS
B3aMMOJICCTBHS KOMITBIOTEPOB B CETH, B KOTOPOH OJMH KOMITBIOTEP, 00JIaatOTIIHiA
HEKOTOPBIM pPECYpcoM (Hampumep, 0a30i TaHHBIX, FJEKTPOHHOM MOYTOH, (paiiioBon
CHUCTEMOM ) M Ha3bIBAEMBIH cepsepom ITOTO Pecypca, IPEIOCTaBISET YCIYTH IPYTOMY
KOMIIBIOTEPY — KJIUEeHM), KOTOPBIM XOYET J3TUM PECYpCOM BOCHOIb30BaThCs. [lo
OTHOIICHUIO K JIPYrOMYy PECypCy CepBEep MOXKET BBICTYIIaTh B POJIM KJIUEHTA H
HaoOopoT. Ecmu roBopsT, YTO mpoeKTUpyeTcss WH(OpPMAIMOHHAS CHUCTEMa TI0
TEXHOJIOTUH «KJIUEHT-CEPBEP», ITO 3HAYUT, YTO JaHHAs cUcTeMma (MPUIIOKEHUE)
OyIeT UMETh pacnpeoesieHubli xapakmep, T.€. 4aCcTh (QYHKIUNA TPUIOKECHHUS OyaeT
peann3oBaHa B MporpamMMme KJIMEHTa, a Apyras — B IporpaMme cepBepa, U JUIsl HUX
OyZneT onpeseneH HEKOTOPBIA MPOTOKOJ.


http://www.osp.ru/conf%20/file1.htm
http://www.osp.ru/
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1.4. Ilpozpammnoe obecneuenue Komnovromepa

Ilpozpamma — HaGop KOMaHJ, HAIlMCAaHHBIA Ha KaKOM-JIMOO (CIEIHAIbHOM)
A3BIKE TPOrPAMMUPOBAHMS, PEHA3HAYEHHBIHN J1J1s1 UCTIOTHEHHS] KOMIIBIOTEPOM.

Ilpozpammnoe obecneuenue kKomnviomepa — TPOTPAMMHBIE CpPEICTBa
(Software), wucnonHseMbIe BBIYMCIMTEIBHON CHCTeMOW. Pa3muyaroT cHuCTEeMHOE
nporpaMmMHoe oOecreueHrue, KOTOpPOe SBIIAETCS HEOOXOAMMBIM JOMOJHEHUEM K
TEXHUYECKUM CpeACTBaM (OIEpaIllMOHHBIC CHUCTEMbI, KOMIWISITOPBI, JIPAlBEPHI,
CEpBHCHBIC MPOTPAMMBI), U MPUKIAJTHOE — KOMIUIEKC MPOTPaMM, OOCITYKHBAIOIIIX
crenu(puuecKue 3a1a4i OpraHu3aluy.

Onepayuonnas cucmema — KOMIUIEKC TIpOrpamM, 00eCTIeUHBAIONINI AHAIOT
MOJIb30BAaTENsl C KOMIIBIOTEPOM, paclpe/ielieHHe pPEecypcoB KOMIBIOTEpa H
ynpaeieHue uMH. O¢QeKTHBHOE yOpaBleHUE pecypcaMd — TMaMATbIO |
IPOLIECCOPHBIM BpEMEHEM MO3BOJISIET OCYIIECTBUTH MHOT033/Ia4HbIH,
MHOTOIOJIH30BaTEIBCKUN PEKUM pabOThI, KOI/Ia HECKOJIBKO IMOJb30BaTesei (3a1ay)
MOTYT OJHOBpPEMEHHO paboTaTh ¢ UHPOpPMAIIMEH, colaepkKallecss B MaMsITH
KOMITbIOTEPA.

Windows — omepanuonHas cucreMa, paspaboranHas ¢upmoit Microsoft kak
rpadudeckas obonouka (cpena) Hax oneparronHoi cuctemoit DOS (Disk Operation
System). Windows 3HauuTenpHO oOierdmia pabOTy €  KOMITBIOTEPOM IS
HEnpo(eCCUOHATBHBIX IOJIb30BaTENel, TPEJOCTaBUB BO3MOXKHOCTH JHAlora ¢
MIOMOIIBI0O MEHIO, OKOH, TpauiyecKuX KHOMOK, Mojcka3ok. [lociennue Bepcuu 3Toi
CHCTEMBI Pa3BUBAIOTCS B HAIIPABICHUH YIIPOIIEHHS paboThI ¢ ceThio Internet.

@aiin — VMEHOBAaHHAs COBOKYITHOCTh JAaHHBIX JIO0OTO THIA, XpaHUMas H
oOpabaTbiBaeMas KaKk €JUHOE LieJIoe. SBIAeTCsS YUETHON eIMHULIEH MHPOPMALIMK IS
(aiinoBoil cucTeMbl, KOTOpas cHaOxaeT (aill arpubyTaMu-XapakTepUCTUKaMH, B
YHCJIO KOTOPBIX BXOAT: MOJHOE UMs (paityia (BKIFOUaroIee MyTh K HEMY U €r0 THI),
o0beM B OaifTax, ata U BpeMsl CO3JaHUs, JlaTa U BpeMs U3MEHEHHUs, TUIl JOCTYTa.
duznuecku Gaia XpaHUTCA BO BHENTHEH naMatu. Tun uHdopMaium, coaepkaencs
B (pailsie, mpecTaBiieH B UMEHU (haiina TpexOyKBEeHHON aO0OpeBHATypOii, Ha3bIBAEMOU
pacwupeHuemM  VWMeHU. PacmmpeHue — 3amuchIBaeTCsl  4epe3  TOYKY — IMOCie
MOJIb30BATEILCKOTO MMEHHU, Hampumep, nuchbMmo.txt. Hekoropsle pacmumpeHus: u
CBSI3aHHBIC C HUMH THUIIBI (halJIOB:

= Xt — TeKCTOBBIN (aii;

» .doc — nokyment npwuioxenus Word — TekcT ¢ BO3MOXHOW rpadukoi
(TabnuuamMu, puCyHKamu, IuarpaMMaMu U T.11.);

» XIS — anekTpoHHas TabyMIIA, CO3IaHHas B puiokeHuu Excel;

" .eXe — UCITOJTHICMBIN (paiii1, HampuMep, IporpaMMa Ha MaIllHHHOM SI3BIKE;

" .COM — KOMaH/IHbIN, CUCTEMHBIN, UCTIOJHIEMBIN (haii;

" .SYS — ¢haii oneparmoHHON CUCTEMBI, IpaiiBep;

= bmp — rpadpuueckuii daiin dpopmata BITMAP, Hanpumep, TOUYeUHBIH
pUCYHOK; (paitbl 3TOoro (opmaTa MPAKTHUUECKH HECKUMAEMBbI, UMEIOT TO03TOMY
OOJBITION pazMep;

» gif — rpduueckuit daitn popmara GIF — camoro mioTHoro u3 (Gopmaros,
XOPOIIIO TOIXOISIIETO SISl MAJIOIBETHBIX H300paKEHUH;
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" .jpg — rpaduueckuii daitn popmara JPEG, obecneunBaromero orpoMHyro
CTENEHb CXKaTHs C HE3HAUUTEIbHOU MoTepei MHGOpMaIMK, XOPOIIO MOAXOAUT AJIs
XpaHEHHUsI U TEPEChUIKU B CETH IIBETHBIX (HOTO;

* .png — rpaduueckuii aitn, nepenaBaembii B cetu WWW 6e3 mnorepu
KauyecTBa;

» htm — runepTeKCTOBbIi TOKYMEHT — cTpaHulla IHTepHeT.

Ilanka, xamanoz, oupekmopus — VUMEHOBaHHAs COBOKYMHOCTb (HaiJIOB U
(BnoxeHHbIX) nanok. Karanoru u aupekTopun — 00j€e paHHUE TEPMUHBI, IalKd —
tepmua  Windows. Karamorn HMEIOT CTPYKTYpY «JIepeBa», KOPHEM KBEpXY.
KopHeBoii katanor co3maercss CHUCTEMOH, mMmeeT o0o3HaueHHe \ (B OMEpalnroOHHOM
cucteme DOS) u He MOXKeET OBITh yJIaleH CPEACTBAMU ITON CUCTEMBI.

Ilyms — 1enoyka COMOAYMHEHHBIX
KAaTaJOroB, KOTOPYKO  HYXHO  IPOMTH,
nooupasice 10 uckoMmoro (aitma. IlyTh
U300paxaeTcsl MOCJIEe0BATEIbHOCTbIO MMEH
BJIOKEHHBIX  JIpyT B  Jpyra  Marok,
HauyMHAOILEHCs JIOTUYECKUM
(0omIHOOYKBEHHBIM) HMMEHEM JIMCKa; HMEHa
OTAENSIOTCS. cuMBoJIoM \ . Harpumep, myTh K
daitmy myfile.txt, mnpeacraBiIcHHBIH Kak
C:\Mowu

myfile.txt nokymeHThI\[ Tucema\Jlnansre\myfile.txt,

Puc.2. ITytn. TOBOPUT O TOM, YTO 3TOT (pailin HAXOIUTCS B

nanke JluyHele, conxepxkamencs B IIAIKe
[Tucema, KOTOpAsi B CBOKO OUYEpe/Ib HAXOAUTCS B nanke Mou TokyMeHThl Ha aucke C.
Pa3nple manku MOTYT XpaHWUTh (hailibl ¢ OJAMHAKOBHIMH MMEHAaMH, HO, MOCKOJIBKY
OyTH K HUM pa3Hble, 3TH (Daibl CUMTAIOTCS PA3IUYHBIMU, AK€ €CIU OHU XPaHAT
OJIHy U Ty ke uHdopmauuto. Hampumep, cxema mepapXxuu KaTajioroB Ha PUCYHKE
JIEMOHCTPHPYET KPOME MPHUBEACHHOTO BBIIIC MyTH MyTh K aApyromy daiiay myfile.txt
— nertouky C:\Mowu noxymentsl\ Otuetsi\myfile.txt.

QDaiinosean cucmema — KOMIUIEKC IIPOTPaMM, BEAAOIIMN CO3JIaHUEM,
ylaJeHueM, YTEeHUEM, 3aliChlo, MOAU(UKAIMEH U nepeMelieHreM (GailioB, a TaKxe
yIpaBJIE€HUEM JIOCTYIIOM K (pailiaM U opraHuzanyeil uX XpaHeHusl.

Tpancnamop — nporpamma, KoTopasi mpeoOpasyeT (MepeBOJUT) MpOrpaMmy,
HAITMCAHHYIO HA OJTHOM SI3bIKE, B TPOTPaMMy, HAITMCAHHYIO Ha JPYTOM SI3bIKE.

Komnunamop — 4aCTHBIN CIydail TPaHCISITOPA, MEPEBOJ OCYLIECTBIIIETCSA HA
A3BIK acceMOuiepa (S3bIK, OIM3KUIA K MAIIMHHOMY KOAY) WJIM B MAllIMHHBINA KOJI.

Humepnpemamop — s136IKOBBIN TIPOIECCOP, KOTOPHIN MOCTPOYHO aHATH3UPYET
HCXOIHYIO0 MPOTPaMMy M OJTHOBPEMEHHO BBINIOJHACT IMPEANMCAHHBIC NCHCTBUS, HE
bopMHUpysl CKOMIMJIUPOBAHHYIO TPOTPAMMY, BBITIOJIHAEMYIO BIIOCIEACTBHUH.

baza oannvix — cTpyKTypUpOBaHHAsI COBOKYITHOCTD CBSI3aHHBIX MEXIY COOOM
HAa0OpOB JaHHBIX — TEKCTOBOW, 4YHWCIOBOW, Tpaduueckoit wuHpopManuu. B
3aBUCUMOCTH OT CHOC00a CTPYKTYPUPOBaHUSI U CBSI3bIBAaHUS HH(OpMaLuu
pa3ianyaloT UEepapXHyYecKue, CEeTeBble M peisIMOHHBIE 0a3bl JaHHBIX. HawmbGonee
NOMYJISIPHBIM TUN 0a3 JaHHBIX — PEJSIHOHHBIE — TMPEACTABIAIOT CcOO0M Habop
CBSI3aHHBIX MEXY COOOM «IIJIOCKHX» (HE COAep KallluX JOMOJHUTEIbHBIX CTPYKTYD)

>
myfile.txt
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tabnuu. O6cmyxkuBaroiiee 0a3bpl JaHHBIX MPOTPAMMHOE OOECIEUYEHHE — CHCTEMBI
ynpaBieHuss 06azamu naHHbIX (CYDBJl) ocCymecTBASIOT MOCTYN K JaHHBIM TIO
3armpocaM, MOAW(PHUKAIMIO JaHHBIX, TMOMOJIHCHWEe W YyJaJleHue uHpopMmamm,
OPraHM3yIOT  XpaHCHWE JaHHBIX, CIEOIT 3a  HEMPOTUBOPEUYMBOCTHIO U
HEHM30BITOYHOCTBIO  XpaHMMOM  uHpopMamuu  (KOHTPOJb  IIEJTOCTHOCTH),
o0ecreunBarOT BOCCTaHOBIIEHUE 0a3bl TTociie cOOEB U aBapuid.

1.5. Komnvromepnas cpaguka

Komnviomepnasn cpaguka — paznen TPUIOKEHUH HWHPOPMATUKH  JISI
CO3/IaHUA, PENaKTUPOBaHMS M MpeoOpa3oBaHUs pa3HOOOpa3HOl rpaduueckon
uHpopManuu. Pazinnunbie ee BUABI — pacTpOBasi, BEKTOpHAs U PppakTaibHas rpaduka
OTIUYAIOTCS TPUHIUINAMUA (OPMUPOBAHUSA HU300paKEHHUS] TPH OTOOpaKEHUH Ha
dKpaHe Ui Oymare.

Pacmpoeasa zpaguka npumensiercs npu pa3paboTke Mnoaurpa@uyueckux u
MYJIbTUMEIUNHBIX U3JIaHUN; COOTBETCTBYIOLIUE MPOTPaAMMBI-PEIAKTOPHI B OOJIBIIICH
CTENIEHH OPHEHTUPOBaHbl HE HA CO3/aHue, a Ha 00paboOTKy H300paxKeHU,
BBOJMMBIX C IUGPOBBIX (OTO- U BUAeokaMep. OCHOBHBIM 3JIEMEHTOM PacTpOBOTO
M300paKkeHUsl SIBISIETCS moyka (Ha ODKpaHEe OHAa Has3bIBaeTcs MHKceiaem). B
3aBHCHUMOCTH OT pa3pelleHUs] dKpaHa Ha HEM MOTYT pa3MeIlaTbCs N300pakeHUs,
umerone 640x480, 800x600, 1024x768 u Oonee mnukceneir. C pazmepom
M300paXKEHUsI CBSI3aHO €TO pa3pelleHue.

Paspewenue uzobpasrcenus vsmepsiercs B Toukax Ha jgroiim (dot per inch —
dpi). Hanpumep, y MOHUTOpa € JMAaroHanbio 15 MOWMOB pa3sMmep M300pakeHUs Ha
AKpaHe cocTaBisieT npumepHo 28x21 cm. B ogHoM mroitme 25, 4 MM, o3TOMYy TIpU
pabdore wmonutopa B pexume 800x600 mnukcenedl paspelieHre HKPaAHHOrOo
u3o0paxenus pasHo 72 dpi. [Ipu nedaTu pasperieHre JOHKHO ObITh HAMHOTO BBIIIIC.
[Tonmurpaduyeckas mneyaTh MOTHOIBETHOTO M300paxeHus: Tpedyet paspemieHust 200-
300 dpi. Crannmaptheiii (oTocHMMOK 10x15 cM HODKEH coaepkaTh MPUMEPHO
1000x1500 mukceneit. Bcero takoe m3zobpaxenue Oymer uMmerb 1,5 MIH TOYeK H
€CJId Ha KOJUPOBaHUE OJHOM TOYKH, BKJIIOUas €€ LIBET, UCII0JIb30BaHbI 3 OaiiTa, TO
OOBIYHBIN IIBETHOM (DOTOCHUMOK 3aiMeT MaccuB pazmepom 6osiee 4 Mb. OcHOBHBIC
MpOo0JIEMBI UCTIOJIB30BAHUS PACTPOBBIX M300paKeHUW — OOJIbIIINE pa3Mepsl (PailioB u
HEBO3MOXKHOCTh yBEJIIMUEHUS O0€3 TMOTepH KadecTBa (YETKOCTH) H300paKeHHUS.
Pasnuunsie dopmatel pactpoBoit rpaduku — BITMAP, JPEG, GIF,PNG, TIFF
OTIMYAIOTCS APYT OT ApPYyra CTEMEHbIO C)KMMAEMOCTH W300paKeHMI, BIUSIONMICH Ha
o0beMbl rpapuyeckux (anaoB, YTO OCOOEHHO CYHIECTBEHHO MpPU MEPECHUIKE
M300paKEHUM MO CETH.

I[eemosoe paspewienue — T1yOMHA 1BETa — OMPEACISACT METOJ KOAUPOBAHHUS
[[BETOBOM HMH(OpMAINK, W TOKa3bIBACT, CKOJIHKO I[BETOB MOXKHO OTOOpa3UTh Ha
9KpaHe OAHOBpeMEHHO. [l KOAMpOBaHUS YE€pPHO-0EI0r0 M300pakeHusl JOCTaTOYHO
OJIHOTO OWTa Ha MPEJCTAaBJICHUE IBETa OAHOTO mukcens. OAHUM OalTOM MOXKHO
koaupoBath 256 nBeroB (pexxum High Color), asyms — 65536 1setoB (peskum High
Color), Tpems — 16,5 mun uBeroB (pexxum True Color).
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Ilgemosasa moodeny — crocod paszielieHUs I[BETOBOIO OTTEHKa Ha
COCTaBJIAIOIIME KOMIIOHEHTHI. Yatie npumensitorcest Tpu moaenu: RGB, CMYK, HSB.
Hawunbonee npocras Monenb, B KOTOPO paboTar0oT MOHUTOPHI U TeneBu30psl — RGB.
JIro0o# 1BET B 3TOW MOJEIH CUMUTACTCS COCTOSIIIUM U3 TPEeX KOMIIOHCHTOB: Red,
Green, Blue. Dtu 1Beta Ha3bIBalOT OCHOBHBIMH. HOBBIE OTTEHKH MOJY4aroTCs
CYMMHUPOBAHHEM SIPKOCTEW COCTaBIISIFOIIMX KOMIIOHEHTOB. (CyuTaercs, 4TO NpH
HAJO)KECHUU OJTHOTO KOMIIOHEHTa Ha JpYrod sSpKOCTb CYMMapHOIO IIBETA
yBennuuBaeTrcsa. HanokeHne BceX TpexX KOMIIOHEHTOB JIae€T CEPBIM IBET, KOTOPBIN
pH OOJBIION IPKOCTH CTAHOBUTCS OCIBIM.

Iléemosasn nanumpa — Tabna TaHHBIX, B KOTOPOU XPaHUTCS HHPOPMAITUS O
TOM, KaKUM KOJOM 3aKOJMPOBAaH TOT WJIM WHOW I[BET. JTa TabnuIa CO3MaeTcs |
XpaHuTcsi BMecTe ¢ rpaduueckum Qaitmom. Camblii yAOOHBIA AJIi KOMIIBIOTEPA
croco0 KOAMpPOBaHUS 1BETa — TpexOalToBbIM (24 paspsana). B atom pexume Ha
KOJMPOBAHUE KaXXIOM I[BETOBOM cocTtapistome R (kpacHoit), G (3eneHoi) u B
(cuHeit) OTBOJUTCS 1O OHOMY 0aiTy. SIpKOCTh KaXKI0¥ COCTABIIAIONICH BhIpaskaeTcs
guciaom ot 0 mo 255, m mob6oi 1BeT w3 16,5 MUUIMOHOB KOMITBIOTED MOXKET
BOCIIPOM3BECTH MO TpeM KojaMm. B 3ToM ciyuyae nBeTroBasi majauTpa HE HYXKHa,
MIOCKOJIBKY B TpeX OaiTax J0CTaTOYHO MH(OPMAIIUU O IBETE KOHKPETHOTO IMUKCEJIS.

Bexmopnas zpaghuka imeeT OCHOBHBIM 3JIEMEHTOM H300PaKEHUS TUHUIO.

OO0beM MmaMsTH, 3aHMMAaeMblii JIMHUEW HE 3aBUCUT OT Pa3MEpOB JIMHUH, T.K.
JUHUS TpencTaBieHa GOpMyJIol — HECKOJbKUMHU MapaMeTpamMu. MaHUyJsIuu ¢
JUHUEN W3MEHSIIOT TOJIbKO 3HAaYeHMUs] HSTUX TnapameTrpoB. s UX XpaHEHUs
JOCTAaTOYHO HECKOJBKHUX 0aiiToB mamsTu. [Ipumeps! TnHuMii:

A e e— = - ——-—-—--<
Puc.3. JIlunuu BeKTOpHOU rpaduKu.

BektopHas wuIOCTpands COCTOMT U3 JIMHUM, NPOCTEUIINE OOBEKThI
00beIUHSIOTCS B OoJsiee cioxkHble. Hampumep, 4eThIpEXYTOJbHUK MPEACTaBISETCS
YETHIPhMS CBSI3aHHBIMU JIMHUSIMH, KyO — JBEHAIIAThIO WM IIECTHIO CBA3aHHBIMU
YeThIPEXYTroJibHUKaMU. JINHUM UMEIOT CBOMCTBA: TOJIIIUHY, IIBET, GOPMY, XapaKTep
(crutonTHas TMHUS WM MYHKTUP). 3aMKHYTBI€ JIMTHUH UMEIOT CBOWCTBO 3arOJHEHUS
BHYTPEHHEH oOsactu (TEKCTypoH, y30poM, ImBeToM). B ocHOBe mpeacTaBieHUS
BEKTOPHBIX M300paKEHUM JIe)KAT MaTeMaTudeckue (popMyibl 3aaHusi GUTyp: TOUKH
(1Ba 4ymclia — KOOpPAMHATHI TOYKM Ha TUIOCKOCTH), TpsSMOM (IBa mapameTpa-
ko3 dulirieHTa B ypaBHEHUH MPSMOIi), OTpe3Ka (elle ABa napaMmerpa — KOOpIUHATHI
Hayaja ¥ KOHIIa OTPe3Ka), KPUBBIX (MATh MapaMeTpPoB JJisl KPUBOM BTOPOTO MOpPsiIKa
U JEBATh — JJI KPUBOM TpeThbero mopsjaka) u T. M. [Ipu BBIBOJE BEKTOPHOTO
M300paKeHUsI Ha DKpaH MporpaMma Mpor3BOAUT BBIYUCICHUS KOOPAUHAT AKPAHHBIX
TOYEK B M300paKeHUH 00BEKTA, T.K. DKPaH BBIBOJUT BCE U300paKEHUS B BUJIE TOYCK.
BekropHas rpaduka jerko macmrabupyercs, YBEIMUYCHHE PHUCYHKAa HE BEIeT K
«Ppa3MBIBAHUIO» M300paKEHUS, TOITOMY OHA IIMPOKO HCIIONIB3YETCs B KapTorpaduu,
KOHCTPYKTOPCKUX CHUCTEMax aBTOMAaTHU3MPOBAHHOIO MPOCKTUPOBAHUS U CHCTEMAX
APXUTEKTYPHOTO MPOCKTUPOBAHHSI.
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Pazmep uzooparxcenus. Ouznueckuil pasmMep HU300paKeHUST U3MEPSIOT Kak B
MUKCENAX, TaK U B €IMHUIAX JJIUHBI (MUJUIMMETpaxX, CaHTUMETpax, Aroiimax). OH
3ajjaeTcs NpU CO3/aHUM H300paKeHHs W XpaHHTcs BMecTe ¢ (aimom. Ecmm
M300paKeHHe MpeaHa3HaueHo Ui JAEMOHCTpAallMd Ha SKpaHe, TO €ro WHUPUHY U
BBICOTY 3aJal0T B IHKCEJSAX, YTOOBI 3HATh, KAKyl0 4acTh dKpaHa OHO 3aiimeT. Ecnu
M300paKeHHe IedyaraeTcs, TO YAOOHO UCIONb30BaTh EAWHUIBI JUIMHBL  JUIS
OTIpEeJIeJICHUs €T0 MoJIoKeHusl Ha nucte Oymaru. C pazMepoM H300pakeHus CBSI3aHO
€ro paspelieHue, SBISIONIEeCS CBOWCTBOM camMoro wuzoOpaxkeHus. Paspernenue
U3MEpSeTCs B TOUKAX Ha JIONM M 3TO 3HAUCHHE XpaHUTCS B (ailine n300paxeHwUs.
CooTBeTcTBHE MEXKTY pa3MepaMu N300paKeHUS U €r0 pa3pelIeHHeM MPEICTaBICHO B
CIIEIYIOMUX TaOIUIIaX.

Tabmuua 1. CBA3p MeXAY JTMHEHHBIM pa3MEPOM WILTIOCTPALIMU U Pa3MEPOM
(pailna npu pa3HbIX pa3pelICHUSIX U300paKEeHUs

Pa3mep oTneuarka 75 dpi 150 dpi 300 dpi 600 dpi
10x15 cm (hoTOCHUMOK) 380 Kb 1,5 Mb 6 Mb 24 Mb
25x30 cM (061107%KKa JKypHaa) 1,9 Mb 7,5 Mb 30 Mb 120 Mb
50x30 cM (pa3BOpOT KypHaJa) 3,8 Mb 15 Mb 60 Mb 240 Mb

Tabnuma 2. CBsi3b MEXIAy pa3MepoM HILTIOCTPAIU (B MTUKCEIISIX) U pa3MeEpPOM
oTreyarka (B MM) IPHU pa3HBIX pa3pelIeHUsIX U300pasKeHUs

Pa3mep 75 dpi 150 dpi 300 dpi 600 dpi
WLTIOCTPAIUH
640 x 480 212x163 mm | 108x81 mm 55x40 MM 28x20 MM
800 x 600 271x203 mm | 136x102 MM 68x51 MM 34x26 MM
1024 x 768 344x260 mm | 173x130 MM 88x66 MM 44x33 MM
1152 x 864 390x293 mm | 195x146 Mm 98x73 MM 49%x37 mm
1600 x 1200 542x406 mm | 271x203 mm | 136x102 mMm 68x51 MM

BhicokokauecTBeHHAs TeYaTh MOJHOIBETHOIO M300pakeHUsT 00eCIeUnBaCTCSI
npu ero paspemeann B 200-300 dpi. Ilpu meuatn n300paskeHUs, 3aHMUMAIOIIETO
MOJIHBIA SKpaH OYCHb OOJBIION0 MOHHTOpa 00pa3yeTcs OTICUaTOK pPasMEepoM ¢
HeOobIyI0 hoTorpaduio.

2. IlpencraBiieHue 4nca0BOH HHpoOpMaun
2.1. Cucmemuwl cuucnenusn

CucreMa cHHCJIeHHMSI — 3TO CIIOCOO MPEACTABICHUS YUCENT U COOTBETCTBYIOIIHE
eMy MpaBwJia ACHCTBUA HaJl YiciIaMu. Pa3HOOOpa3HbIe CHCTEMBbI CIYMCIICHHUSI, KOTOPHIC
CYIIECTBOBAJIM W pPaHbIIE W KOTOPbIE HCHOJB3YIOTCS M B Halle BPEMsS, MOMKHO
pa3ieNuTh Ha HEMO3UIIMOHHBIE Y MO3ULUOHHbIEC. 3HAKH, UCIOJIb3YEMBIE TIPU 3aMUCH
YHCEeJT, Ha3bIBAIOTCS ITU(paMHu.

B Henmo3MUMOHHBLIX CHCTEMAX CYHUCJIEHUS] OT TOJOXKEHUS IU(MPHI B 3amUCH
YKCJIa HE 3aBUCUT BEJIMYMHA, KOTOPYIO OHa o0o3HavaeT. [IpumepoM HEMO3UITMOHHON
CUCTEMBI CUMCIICHUS SIBJISICTCSI pUMCKas cucTeMa (puMckue 1udpst).
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B mo3uumMOHHBIX cHCTeMax CUYMCJIEHHUs] BEIMYMHA, 0003Hadaemasi IUupoi B
3aMUCH  4YHMCJa, 3aBUCUT OT €€ no3uluu. KoinyecTBO HCMOiIb3yeMbIX HUGD
HA3bIBAECTCS OCHOBAHMEM TO3UIIMOHHON CUCTEMBI CUMCIICHUSI.

[Tpumepsl angaBUTOB HECKOJIBKUX CUCTEM:

Tabnuua 1. AndaBuThl CUCTEM CUUCITCHUS

OcHoBaHue Ha3zBanue Andasut
n=2 J{BonuHas 01
n=3 Tponynas 012
n=8 BocbmepryHas 01234567
n=16 [lectraanarepuunas (0123456789 ABCDEF

Ecnmm TpeOyercs yka3aTh OCHOBAaHHUE CUCTEMbI, K KOTOPOH OTHOCHTCS YHCIIO, TO
OHO TIPUIHUCBHIBACTCS HIDKHMM  HMHJCKCOM K JTOMy 4mciy. Hampumep:
101101,, 36715, 3B8F;5. llo3uums nugppsl B YHCIE HA3BIBAECTCSA Pa3pPsIOM.

Pa3psin yncia Bo3pacTaeT crpaBa HajaeBO OT MIIAJIIMX Pa3psIoB K cTapiiuM. Yucio
55510 3amucaHO B NMPHUBBIYHOM ISl Hac cBepHYTOM (popme. Ecnm pacnucates yucio,
WCIIONIb3Yysl PA3JM4YHbIE cTerneHn yucia 10, TO moyduM Cleqyrollee BBIPAKECHUE
55510= 500+50+5=5*100+5*10+5=5*102+5*101+5*10°. Takum oOpa3oM, YHMCIO B
ITO3ULIMOHHOM CUCTEME CUYMUCIICHMS 3alMCBIBAETCS B BUJE CYMMBI YMCJIOBOIO psizia
CTerneHel ocHoBaHMs (B JaHHOM ciydae 10), B kauecTBe KO3(PPHUIMEHTOB KOTOPBIX
BBICTYNAIOT HU(PHI JAHHOTO YKCIIA.

Jlnst mepeBojia yucen U3 JBOMYHOW CHCTEMBI B JAECCATUYHYIO MCHOJB3YETCS P
CTETIEHEN JIBOVKH:

Tabsimua 2. Crenenu yncina 2

3HaYEHUE CTENEHHN 1024 {512 125612864 |32 |16 |8 4 2 1

[Tokazarens cTerneHu 10 9 8 7 6 5 4 3 2 1 0

Ecnu Bce cnaraemble B pa3BepHYTOH (opMe HEASCATUUIHOTO YHCIIA TPEACTABUTh
B JECSITUYHONH CHUCTEME M BBIUYUCIUTH TMOJYUYCHHOE BBIPAKEHHE IO MpaBUIIaM
JNECATUYHON apu(PMETHUKH, O TOJYUUTCS YHUCIO B JICCATUYHOM CHCTEME, paBHOE
JTAHHOMY.

IIpumep C1. IlepeBectu uncio 101101, W3 ABOMYHOI CHUCTEMBI B JECATHYHYIO
CHUCTEMY CUHUCIICHUSL.

Pemenune. Hag unciom 3amuiiieM CTEIIEHHM OCHOBAHUS JIBOMYHOM CHCTEMBI, T.C.

CTETIEHW  JIBOMKHM, 3aT€M  pPAaCCMOTPUM  DPA3BEPHYTYIO  3allUCh  YHUCIA,
543210
1011012 =1x 2% +0x 2* +1x 2% +1x2% + 0x 2t +1x2° =32+ 0+8+4+0+1=45,

|
2.2. Ilepe6od oecamuunvix uucesn ¢ opyue cucmembl CHUCIeHUA

IlepeBoa 1eIBIX YHCEJ TPOU3BOIAT CISAYIONUM 00pa30M:

1) OcHOBaHMEe HOBOW CHUCTEMBbI CUUCIIEHHUS BBIPA3UTh B JECATUYHOW CHUCTEME
CUMCJIEHUS M BCE TMOCIEIYIOIIUE AEHCTBUS MPOU3BOAUTH B JECATUYHOW CUCTEME
CUUCJICHUS;
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2) MOCJaACA0OBATCIIBHO BBLIMMOJHATL ACJIICHUC JAHHOI'O0 4YHCJId W I[MOJYyHYaCMbIX
HEIIOJIHBIX YaCTHBIX HA OCHOBAHHWE HOBOM CHUCTEMbI CUMCIICHMS A0 TEX IIOp, IMOKa HE
IMOJYYHUM HCIIOJIHOC YaCTHOC, MCHBIICC ACIIUTCIIA,

3) IMIOJIYYCHHBIC OCTATKH, ABJIAIOIINUCCA HI/I(l)paMI/I Yyucjia B HOBOM CHCTEME
CUHCJICHUA, ITPUBCCTU B COOTBCTCTBUC C aJ'I(I)aBI/ITOM HOBOM CHUCTEMBI CUNCJICHHUA,

4) COCTaBUTh YHCJIO B HOBOM CHCTEME CUHCIICHM, 3alIMChIBasA €ro, Ha4yMHasi C
IMOCJICAHCTO 4YaCTHOTO.

IIpumep C2. IlepeBectu unciio 37,, B IBOUYHYIO CUCTEMY CUUCICHUS.

Pemenue. [l o6o3HayeHus nudp B 3alUCH YUCIA UCHOJIb3YeM CHUMBOJIMKY:
asa,a3a,a,d, .

37 2
36 18 2 Orcrona 37,5 =100101,. m
a,=1 18 9 2
a,=0 8 4 2
a,=1 4 2|2
a,=0 2 1=a4
a,=0

2.3. Apugpmemuueckue onepayuu 6 060UYHOIU U KPAMHBIX
ell cucmemax cUuciaeHus.

Apudmernueckre  onepauud B MO3ULIHMOHHBIX  CHCTEMAax  CYHMCIICHHS
MPOU3BOJATCS IO E€OUHOMY alroputMmy. Tak, CIIOKEHHE [IBOWYHBIX YHUCET
MPOUCXOIUT IO KIACCHUECKOMY aJTOPUTMY «CTOJIOMKOM)» C MEPEHOCOM JIBOMKU B
cienyomuid pan. HeobxoauMo MOMHUTH O CIEAYIOIIMX IPaBHJIAX CIOXKEHHUS U
YMHOXEHHSI YACEJI B IBOUNYHOU CUCTEME CUUCIICHUS.

0+0=0 0*0=0
0+1=1 0*1=0
1+0=1 1*0=0
1+1=10 1*1=1

Baxxno oOpaturh BHMMaHHWE Ha TO, 4YTO TPH CJIOKECHUH JBYX €IWHHII
MPOUCXOJIUT TEPEIOTHEHNE pa3psA/ia U MPOU3BOJIUTCS MEPEHOC B CTApIIUN pa3psl.
[lepenonnenue paspsjia HacTynmaeT TOrja, Korja BeJMYruHa YKClia B HEM CTAaHOBUTCS
paBHOM wunu Oombiiel ocHoBaHus. [IpoBepum, nedictBuTenbHO 1 12+1,=10,:
MepeBe/IeM cllaraeMble B JCCATEPUUYHYIO CHUCTeMY cUucieHus. 1,=11p, mostomy
1,+15=110+110=210=10;.

IHpumep C3. Haiitu cymmy umcen 1010101, u 110111, .

Pemenmue.

[TepBoe cmaraemoe + 1010101
Bropoe cnaraemoe 0110111
Cymma 10001100
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[IpoBepuM pe3yabTaT HAIIETO CIIOKEHHS, JJIS Yero IepeBeleM cllaraeMbie U
CYMMY B JICCATHYHYIO CUCTEMY CUUCIICHHS:
1010101, =1x2° +0x2° +1x2* +0x 2° +1x2° +0x 2" +1x 2° =64+ 0+16+0+4+1=85

110111, =1x2° +1x2* +0x 2 +1x 2% +1x 2" +1x 2° =32+16+4+2+1=55),
10001100, =1x2" +0x2° +0x2° +0x2* +1x2® +1x 2> +0x 2" + 0x 2° =128+ 8+ 4 =140,
Kak Bugum, aeiictButenbHo 85+55=140. ®

JIBonuHasi cucreMa, SIBIISIONIAsACS OCHOBOM BCEH KOMIBIOTEPHON apupMETHKH,
TEM HE MEHEe BeCbMa IPOMO3JIKa M HE yA00HA I WCIOJb30BAaHUSA YEIOBEKOM.
IlosToMy mnporpaMMHuCTBI TOJIB3YIOTCS JBYMS KPAaTHBIMH JBOWYHOM CHCTEMAMH
CUMCJICHHS: BOCBMEPUYHOM U IECTHAAATEPUIHOM.

[IpuBeneM B KadecTBE IPUMEPA 3AIMCh HATYPAJIBHBIX YHCEN OT €IWHHLBI 10
IIECTHAAATH B YEThIpeX cucTemax cuucieHus. s ynoOcTBa mepeBona U3
IBOMYHONM B BOCBMEPUYHYIO U IIECTHAALUATEPUYHYIO CHCTEMBI pPacCMOTPHUM
CICAYIOIIYIO TaOJIHILY:

Tab6nuua 3. [lepeBo uncels U3 OAHOW CUCTEMBI CUMCIIEHUS B IPYTYIO

10-pas | 2-nas | 8-nag | 16-nas | 2-8 | 2-16
0 0 0 0 000 | 0000
1 1 1 1 001 | 0001
2 10 2 2 010 | 0010
3 11 3 3 011 | 0011
4 100 4 4 100 | 0100
5 101 5 5 101 | 0101
6 110 6 6 110 | 0110
7 111 7 7 1111|0111
8 1000 | 10 8 1000
9 1001 | 11 9 1001

10 1010 | 12 A 1010
11 1011 | 13 B 1011
12 1100 | 14 C 1100
13 1101 | 15 D 1101
14 1110 | 16 E 1110
15 1111 | 17 F 1111

W3 3T0# Tabnuibl BUJHO, YTO B ABOUYHOW CHCTEME CUMCIEHHS 3allCh YHCIIE
BTOPOU BOCbMepKH unced (0T 8 10 15) oTiuyaercs OT 3anucu NepBoid BOCbMEPKH (OT
0 go 7) HainuumeM enMHMIIBI B yeTBepTOM (cieBa) paspsae. Ha s3Tom ocHoBaH
QIrOPUTM TIEPEBOJA JBOMYHBIX YHCE]I B BOCBMEpPUYHBIE «IO Tpuagam». s
MPUMEHEHUsI ATOr0 AJTOPUTMA HAJ0 pa3OUTh JBOMYHOE YHMCIO HA TPOMKH LU
(ecTecTBEHHO, OTCUMTHIBASA CIIpaBa MO TPHU LUU(MPHI IS 1IEJIOr0 Yucia U ciaeBa AJis
JIpOOHOrO YKciia) U 3aIMcaTh BMECTO KaXK0M U3 TPOEK BOCBMEPUUYHYIO ITU(DY.
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IIpumep C4. IlepeBectu uncio 1010101, B BOCBMEPUYHYIO CUCTEMY CUUCIIEHUS.

Pemenue.

Jns pemenus HeoOXoAuMMO pPa30UTh YMUCIO crhpaBa (T.K. OHO IIeJ0€) Ha
«rpuanpy». Ecnmm 1o kpaifHel cieBa TpOWKM He XBaTaeT mudp, TO TOMHCHIBAEM
HEe3Hayallye HyJU CJIeBa.

1010101, —1 010 101, —» 001 010 101 ,—»125, ->125, m
IR S

Jlnst mepeBojia yuceNn U3 BOCBMEPUYHOW CHCTEMbI B JIBOMYHYIO HCIOIB3YETCS
oOpaTHBI anropuTM: (BOCbMEpUYHBIE HUMPHI 3aMEHSIOTCS HAa TPOWKH JIBOMYHBIX

nudp).
Hanpuwmep, 327, —>327, — 011 010 111 ,—>11010111,.
3 2 7

Jlns  mepeBoja uMceNl W3 JBOMYHOW CHUCTEMbl B IIECTHAILATEPUUYHYIO
UCIIOJIB3YETCS aITOPUTM «I0 TeTpajgamy». CTpoka ABOMYHBIX IU(pp pa3duBaeTcs Ha
YETBEPKU U BMECTO HUX 3alUCHIBAIOTCS IECTHAAIIATEPUYHBIE IU(PHI.

IIpumep CS. IlepeBectu nBomunoe wyumcmo 110111101011101111,101 B
HIECTHAALATEPUYHYIO CUCTEMY CUUCIICHHUS.

Pemenune. Pa3znenym gaHHOE 4YMCIO HA TPYNNbI MO YEThIpe LUU(PHI, HAUUHAS
CIipaBa JJIsl 1IeJION 4acTu YKciia U clieBa JIsl IpoOHOM yacTu uncia. Eciu B kpaliHeit
JeBOW Tpymme (I 1eIo 4acTh) W B KpalHeW mnpaBou(ajst ApoOHOM wyacTu)
OKaKETCSl MEHBLIE YEThIpeX HU(P, TO AOMOJIHUM UX HYJISMH.

1101111010111011137,101, —»11 0111 1010 1110 1111101, —
0011 0111 1010 1110 11111010 — 37AEF,A
5 Ty Tk TE TEF T

CnenoBarensro, 110111101011101111,101, =37AEF,A ;. &
3. OCHOBBI JIOTMKH BBICKA3bIBAHUM
3.1. Bvicka3zvieanus. Jlocuueckue onepayuu, 8blparxcenus

Bvickazvisanue — 3TO yTBepxkAeHHE (MPEAJIOKEHHE), O KOTOPOM MOXKHO
CKa3aTb, MCTUHHO OHO WM JOkHO. Hampumep, Bbicka3biBaHue «ropoq Coun
pacrosioxkeH Ha Oepery UepHOro mMops» UCTHHHO, a BbICKa3blBaHUE «ropoj Poctos
pacrosioxkeH Ha Oepery UepHoro Mopsi» JokHO. M3 mpocThIX BhIcKazbiBaHu A, B
MOHO 00pa3oBaTh 00Jiee CIOKHBIE BhICKa3bIBaHUs: «A U By, «A wiu By, «HeBepHO,
gyT0 A», «ecnu A, To B» («u3 A cinenyer By»). 3Has UCTUHHOCTh WM JIOKHOCTD
yTBepXKIeHut A, B, MOXHO yCTaHOBUTh HMCTHHHOCTb WJIU JIO)KHOCTH CIJIOKHOTO
(cocTaBHOT0) BHICKA3bIBAHUSI.

Bricka3piBaHne MOXHO (POpPMan30BaTh C MOMOIIBIO JIOTHUECKOU (POPMYIIHI.
Jlornyeckas (opmyna BKIOYaeT B ceOS JIOTUYECKHUE TMEPEMEHHBIC W JIOTUYECKUE
CBSI3KM (3HAKH JIOTUUECKUX onepaiuil). [lepeMeHHble Mpe/ICTaBISIIOT YTBEPKICHUS U
0003Ha4ar0TCsl 0OBIYHO OYKBaMH JJATUHCKOTO WU pycckoro andaButa. CBSA3KH — 3TO
onepayuu:

" KOHBIOHKIUA (0003HaUeHUs A, &, -, AND, 1);
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* nu3bOHKIMA (0003HaueHus v, OR, NJIN);

= oTpunanue (o6o3nauenus — , ~, NOT, HE, A IUIS BBICKA3bIBAHUS A);

" pMIUMKanus (0003HAYCHUS —> |, D).

Jlanee UCTOIB3YIOTCA MEPBHIE U3 YKAa3aHHBIX B CIIUCKaX 0003HAUYCHUH.

Hamnpumep, Bricka3bIBaHUE «€CIIH OYAET J10K/1b, MBI HE TIOE€JIEM B TOCTH, OyaemM
CHIETh JIOMa» MOXHO (opManbHO MpeactaButh Qopmynoir A — —BAC, rae
nepeMeHHasi A B JaHHOM Clly4dae MpeJICTaBIIsIeT BbICKa3bIBaHUE «OYIET NOXKIb», B —
BbICKa3bIBaHUE «1oefeM B roctu», C — «Oyaem cupetrb noma». [IpountaTs Takyio
dbopmyny MOxHO Tak: «u3 A cienyet He B u Cy.

Onepanabl TU3bIOHKIIMKA HA3BIBAIOT OU3BIOHKMAMU, OTIEPAHIbl KOHBIOHKIIMHT —
KOHvloHKmamuy. B uMImmukanmum ¢ — y JeBbli onepana, GopMyiy ¢, Ha3bIBAIOT
NOCHLIKOU, a TIPaBblid onepan, GopMmyny y, — 3axaoyeHuem. YNTar0T UMILTUKALIUIO
KaK «U3 @ CIEAYET Y», UIH «P BICYET Y».

Illpuopumemuvr  onepayuii:  CylIECTBYET JIOTOBOPEHHOCTb O  TOPAJKE
BBITIOJTHCHHSI JIOTHYCCKUX OTEPAIMi, €CIM 3TOT MOPSAOK HE pa3MEUYeH KPYTIIbIMH
ckoOkamu. HauwBBICIIMIT MPUOPUTET UMEIOT OTPUIIAHWE W CKOOKH, 3aTeM
KOHBIOHKITUS, JAJICE BBITTOTHICTCS TU3BIOHKIINS M TIOCTEAHEH - MMIUTAKAITHSI.

Ymenue ¢hopmyn. @opmynbl HEOOXOAMMO YHUTATh C Y4YETOM MPHUOPUTETOB
onepauuii. Hanpumep, popmyiy — (X — —y) = Z MOXKHO IPOYUTATh TaK: U3 TOTO,
YTO HE BBITIOJTHSETCS YCIOBUE «U3 X CIEAYET HE Y», BHITEKAET (JOTHUECKH CIEIYET)
Z. Jlpyrol mpaBUJIBHBIA BAapHAaHT: €CIM HEBEPHO, YTO M3 X CIEAYyEeT HE Yy, TO
BBITIONTHSETCS Z. [IpodTeHne «eciau He X, TO HE Yy BICYET Z» SIBISICTCS HEBEPHBIM H
HEOJIHO3HAYHBIM, T.K. COOTBETCTBYET hopMyiie: — X —>( =y — 2 ) u popmyne: (— X
—>-ay)—>z 1

3.2. Ilocmpoenue popmyn no 6bICKA3bIBAHUAM

Ipumep JI1. «aig TOro, 4roObl TPEYTrONbHUKUA OBUIM PaBHBI, HEOOXOAMMO,
9TOOBI OHU OB TIOI00HBDY. O003HAYNM MPOCTHIE BHICKA3BIBAHUS TIEPEMEHHBIMU: X
— «TPEYTOJIbHUKHU PaBHBI» U Y — «TPEYTrOJIbHUKH Mo100HbY. Toraa gopmyna: X — y
COOTBETCTBYET UCXOJHOMY BbICKa3biBaHUI0. OOpaTUTe BHUMAHUE, YTO HE0OX00UMoe
YCIIOBUE UJET cHpaga OT OTEpaIH CICIOBAHUS: €CIIH TPEYTrOJIbHUKH PaBHBI, TO OHU
TOYHO OynyT momoOHbl. OOpaTHOE, Y —> X, HEBEPHO — M3 MOJ00USI paBEeHCTBA HE
cienyer. W

IIpumep JI2. BrickassiBanue: «/[ms Toro, 4roObl ObUIM JYXKH, JOCTATOYHO,
9TOOBI mpotmen A0xaAb». O003HAUNM X — «OBLIH JIyKW», Y — «IPOIIET TOXKIIbY.
®dopmyna: Y — X hopmaauszyeT UCXOIHOE BbICKa3biBaHue. OOpaTuTe BHUMAHUE, YTO
docmamoynoe YCIOBUE UJACT cleda OT OIEpalluy CJICIOBAHUS: €ClId ObUT 0XK/b, TO
ecth U myxku. OOpaTHOoe, X — Y HEBEpPHO, T.K. JY)KH MOTYT OBITh BbI3BaHBI HE
TOXKIEM, &, HATPUMEP, BOJOIPOBOAHOM aBapueii. W

IIpumep JI3. BrickazbiBaHuE: «JJIsi TOTO, YTOOBI YKCJIO OBUIO YETHBIM,
HEOOXOIMMO M JIOCTaTOYHO, YTOOBI OHO JICJIMJIOCH Ha JiBa 0e3 ocrtarkay. O003HaUYNM
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X — «4YUCIIO YETHOE», Y — «UUCIIO AeTUTCS Ha ABa 0e3 octaTtkay. Popmyna: (X — Y) A
(Y = X) popmanmusyer UCX0IHOE BbicKa3biBaHue. W

[Ipumepsl OIMOOYHOIO TOIKOBAHUS CIEI0BAHMS:

1) U3 BbICKa3bIBaHUI «BCE 3€0pBI MOJOCATBI» M «3TO KUBOTHOE IOJOCATO
CJIENIYET, UTO «3TO KUBOTHOE — 3e0pay. Tak, mosocarbiii KOT CTAHOBUTCS 3€0POH.

2) U3 Bbicka3biBaHu# «JTt0jied MHOTO» U «COKpaT — YeJlOBEK» CIEAYeT, UTO
«CoKpaTOB MHOTOY.

3.3. Onpedenenue ucmunnocmu opmyi
3amaya ompeneneHus HCTUHHOCTU (OpMyINl peliaeTcss B COOTBETCTBUH C
MPUHATHIMEU TIPAaBUJIAMU HHTEPIIPETAIIMN BBICKa3bIBaHWW B Joruke. CTaHmapTHas
(TmaBHAs ) HHTEPHIPETALAS ONEPAI B MCUUCICHUN BBICKAa3bIBAHUI MPEICTABIISETCS

cleAyromniel TadauIe:

Tabnuua 4. Tabnua ICTUHHOCTH JJOTUYECKUX ONepalui

X y — X XAY X VY X—Yy
0 0 1 0 0 1
0 1 1 0 1 1
1 0 0 0 1 0
1 1 0 1 1 1

3necy mudporr 0 0003HAUEHO 3HAYEHUE <JIOKBY», HUPpod 1 — 3HaYeHUE
CUCTHHAY.

IxeusaneHmuocms (HOPMYJT 03HAYAET COBIAJICHUE UX 3HAUYCHUU WCTUHHOCTH
JUIL BCEX BO3MOXHBIX HAOOpPOB BXOJMIIMX B HUX MepeMeHHBbIX. Onepaiuto
SKBUBAJICHTHOCTH 0003HAYAIOT, 0OBIYHO, 3HAKOM TOXKICCTBA =.

CymiecTByt0T (hOpMYJIbI, UMEIOIIUE OJHO U TO K€ 3HAYEHUE, MPHU PA3THUHBIX
3HAQYEHUSAX BXOJAIIMX B HUX IMepeMeHHbIX. K HHUM OTHOCATCA TaBTOJOTHS U
MIPOTUBOPEYHE.

Taemonozcus — 310 hopMmysa, UICTHHHAS TIPH JIIOO0H MHTEPIPETAUNA BXOISAIINX
B Hee MepeMeHHBIX. Tak, ¢opMymna X VvV —X Bcerja WMCTUHHA. [[eHCTBUTENBHO,
3HAYEHUE TU3BIOHKIIMU €CTh UCTHHA, €CJIM XOTS Obl OJIUH €€ ONepaH/ UCTHUHEH, a B
3TOM (hopmyIie, eciiv X - JIOXKb, TO —X - UCTHUHA.

Ilpomusopeuue — 310 dopmyna, JOXKHaS TpPH JHOOON HHTEPIpPETALNH
BXOJSIIUX B Hee TNepeMeHHbIX. Tak, dopmyna XA—X BCErJa JIOXKHA.
JleficTBUTEBHO, 3HAUEHUE KOHBIOHKITUU €CTh JI0Kb, €CJIU XOTSI Obl OJIUH €€ OmepaH/
JI0KEH, a B 3TOU opmyJie, eciiu X - UICTUHA, TO —X — JIOKb.

Ecau 3aganHpl 3HAUYEHWS TEPEMEHHBIX, TO, MWCHOJIb3Ysl CTAHIAPTHYIO
HMHTEPIIPETaLNI0, MOKHO OINPEIeTUTh, MICTUHHA WM HET JaHHas GopMyiia.

3.4..0npeodenenue uCmMuHHOCMU POPMYTI ¢ ROMOWBLIO MAOIUY UCHUHHOCHIU

Ipumep JI4. Onpenenuth, UCTUHHA WK HET Gopmyna —(X v — YY) — XAY,
ecnu a) X=1, y=0; 6) x=0, y=1.
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Pemenue. J{j1s1 pereHns 3aqaun HY»KHO MOJCTABUTD JaHHbIC 3HAUCHUS X U Y B
(bopMyITy ¥ HCIIOJIb30BaTh MHTEPIIPETAIMIO ONIEPAIUii, YYUTHIBAsK MX pUopUTeT. Tak,
it a): —(1v—-0)—>1IA0=-1—->0=0— 0= 1. OrBer: npu X=1, y=0 nanHas
dopmyna uctunna. g 6): —-(0 v —-1) > 0Al=—-0v0) ->0=-0—->0=1—->0=
0. OtBer: mpu X=0, y=1 nanHas Gpopmyna jJoxHa. ITOT MPOIECC MOKHO MPEICTABUTH
TaOIULIEN:

XY |2ay|[Xvay|=(Xv=ay)| Xay —(X v = Y) > XAy
110 1 1 0 0 1
O|1] O 0 1 0 0

Takumu TabnuiamMu yJoOHO TIOJIL30BaThCs, eciu GopMmysa CIOXKHas M
TpeOyeTcss OIpeAeNiuTh €€ MCTUHHOCTh [UJIi BCEX BO3MOXKHBIX 3HAUYCHHI
nepeMecHHbIX. B

Ipumep JI5. Onpeaenutb UCTHHHOCTE QOPMYIBI @ = —(XAY) = —XV—Yyv—Z
— XVYVZ s BCeX 3HAYCHUI MepeMeHHbIX X, Y, Z.

Pemenune. PemaeM 3agayy ¢ TOMOIIBIO TaONUIBI, pa30uBasi HCXOIHYIO
dhopmyiy Ha 1O OPMYIIBL:

XY | Z|XAY|=(XAY) | =X | Y | =Z | =XV=YV—Z | XVYVZ | @102 | Ps—> @3
= (Pl = ([)2 = (I)3 = (p4 =
0/,0/0| O 1 1111 1 0 1 0
0/0/1| O 1 111]0 1 1 1 1
0/1/0| O 1 1101 1 1 1 1
0/1/1| 0 1 1100 1 1 1 1
110[0] O 1 0|11 1 1 1 1
110]1] 0 1 0|10 1 1 1 1
111(0] 1 0 001 1 1 1 1
111(1] 1 0 0,00 0 1 1 1

Co3maB Takyro TaOJIMIly, MOXXHO OTBETHUTH Ha BOMPOC: SBISCTCS JIM JaHHAS
dhopmyna taprosorueii? OteT — Het, T.K. ipu X=0, y=0, z=0 ee 3HaueHue ecth 0, a
TAaBTOJIOTHS HWCTUHHA TIpH JIOOBIX X, Yy, z. SBmsgercs ym 3Ta dopmyna
npotuBopeuriemM? Her, T.K. ecTh HaOOpHI MEPEMEHHBIX, TIPU KOTOPHIX OHA MUCTHHHA.
W3 Tabauiibl BUIHO, YTO, HAPUMEP, «yceueHHas» Gopmyna —(XAY) — —Xv—yv—Z
SBJISICTCSI TaBTOJIOTHEW (BCE €€ 3HAaYeHWUs WCTUHHBI), a, COOTBETCTBEHHO, €€
orpuriaare —(—(XAYy) — —Xv—yv—z ) Oyaer npoTHBOpedreM (BCe 3HAYCHUS
JI0XHBI). W

3.5. ¥Ynpowenue popmyn

Crnenytomasi BakHasi 3ajJlaya B TPUJIOKECHHUSAX JIOTMKU BBICKA3bIBaHUU —
ynpowernue ¢gopmyn. llon ymnpolieHreM TMOHUMAETCsl MoJiydeHue Oojiee MpOoCToi
(HammpumMmep, Oosiee KOPOTKOM, HE CojeprKallle 3HAaKOB —», CKOOOK, OTpUIIAaHUN Haj
COCTaBHBIMH  (opMysnamMu) (GOpMyJbl, DSKBUBAJICHTHOW mJaHHOW. [[ns a3TOrO
UCIIOJIB3YIOTCSL  DKBUBAJICHTHBIC TMpeoOpa3oBanus (POpMyJs, OCHOBaHHBIE Ha
CJIEYIONTUX U3BECTHBIX TOXKAECTBAX (IIpaBuiIax):
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1) -(AvB) = —-AA-B 12) AvB = BVA

2) — (AAB) = —-Av-B 13) (AAB)AC = AA(BAC)
3) AABv(C) = AABvVAAC 14) (AvB)vC = AvBv(O
4) Av(BAC) = (AvB)A(AVO) 15) (A=B) = (B=A)
5) Av(AAB) = A 16) AA(B—>C) = AAB—>C
6) AN(AvB) = A 17) Av A = A

7) (AAB)v—-B = Av—-B 18) AAA = A

8) ——=A = A 19)A\/B\/—|B = Bv—-B
99 A—>B = —AvVvB 200 AvBA—=B = A

10) A—>B = —-B > —-A 21) AA(Bv—=B) = A

11) AAB = BAA

3nece A, B, C — (nom)popmysbl, B YaCTHOCTH, JIOTUYECKUE IEPEMEHHBIE.
OObI4HO, TpH IpeoOpa30BaHUAX BHAUaIE N30aBISAIOTCA OT UMIUIMKAIMM C TOMOILBIO
npaBuia 9, 3aTeM OT OTpUIIAHUI Haja cocTaBHBIMU (popmynamu (ripaBuia 1, 2, 8) u
ckoOok. Ecin B KOHEUHOM pe3ynbTaTe NpeoOpa3oBaHUM MOJIydeHa TaBTOJIOTHS,
HaIrpuMmep, XV—X, TO UCXOAHAas (opmysia TaKXkKe SBISETCS TAaBTOJOTHEH, T.K. OHA
DKBUBAJICHTHA IIOJIyYCHHOW. AHQJIOIMYHO, PE3yNbTarT XA—X TOBOPUT O
IPOTUBOPEYMBOCTU HMCXOAHON (opmynsl. [IpaBuno 19 rosopur o ToM, 4TO B
IU3BIOHKIMK TOA(OpMyJIa-TaBTONOrUs M OyAeT pe3ylbTaroM, T.K. OHA BCErjaa
WCTUHHA, a JJI1 UCTUHHOCTH JU3BIOHKIMU JTOCTATOYHO UCTUHHOCTU XOTS ObI OJIHOTO
onepanaa. [Ipasuno 20 roBOpUT O TOM, YTO NMPOTUBOPEUYUE HE BIUAET HA PE3YJIbTAT
JTU3BIOHKIMH, T.K. OHO BCETJa JIOXKHO U PE3YyJIbTAaT ONPEEISETCS UICTUHHOCTBIO HIIN
JIOKHOCTBIO ocTaBlieiics ¢Gopmyibl. COOTBETCTBEHHO TaBTOJOTHS HE BIUSET Ha
pe3ynbTaT KOHBIOHKIMHU (TpaBuiio 21), T.K. OHa BCerja UCTHHHA U OKOHYATENbHbII
pe3yNbTaT 3aBUCUT TOJIBKO OT 3HAUEHUS OCTaBILEHCS (hOPMYIIBI.

Ipumep JI6. Yapoctuts popmyny: —(—XA—=Y)V(X = Y)AX.

Pemenune. [IpoBonuM nenoyky npeoOpa3oBaHuil (B CKOOKax yKa3bIBaeTCs
HOMEP NMPUMEHAEMOr0 NMPaBUIIA):
—(=XA=Y)V(X > Y)AX = (9) = (- XA=Y)V(= X VYIAX=(2)=— XV oy Vv (=X
vyIAx=(8,11,3)=xvyv axaXxvyax=(20)=xvyvyax=(B)=xvy. 1

IMpumep JI7. Onpenenuts, sBisieTrcss qu Gopmyna —(—XA—y)v(X — Y)AX
MIPOTUBOPEUHEM?

Pemenne. [Ipoaenas ynpouieHusi, NpuBEAEHHbBIE B MpUMepe 1, MOIy4YUM, 4TO

ucxonHas (opmyna SKBUBaJICHTHa QopMyse X V Y, KOTopas MPOTUBOPEUYHEM HE
saBisiercsa. OTBET — HET.

Ipumep JI8. Onpenenuts, sBasercs hopmyaa Xv —((Y v Z) AX) TaBTOJIOTHEH?
Pemenne. Yrpoctum popmyny: XV =((y v z) AX)=(2)=x v =(y v Z) v =X
=(12)=xv-—-Xv=a(yvz)=(19)=xv - Xx.OrBer — 1a. &
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3.6. Ynpasicuenun no meme 01 camoCmoAmenbHo20 peuleHus
1. TlepeBenuTe 1eMbIE YKUCIA U3 JECATUYHON CUCTEMbI CUMCIICHHS B IBOMYHYIO:
a) 513 ( Otset: 1000000001); ©6) 600 ( OtBer: 1001011000).

2. llepeBemute AecATHUYHBIC TPOOM B JBOMYHYIO CHUCTEMY CUHUCICHHS (OTBET
3aMHCaTh C MIECTHIO0 JBOMYHBIMH 3HAKAMM ):
a) 0,4622 ( Oteer: 0,011101); 6) 0,5198 ( OtBer: 0,100001);

3. IlepeBenure T1enble YWCIa W3 JECATUYHOM B BOCBMEPHUYHYIO CHCTEMY
cuncnenus: a) 8700 ( Oteet: 20774); 0) 8888 ( OtBet: 21270).

4. TlepeBenuTte I1eNble YMCIAa W3 JECATUYHON B IICCTHAAIMATCPUIHYIO CHCTEMY
cuucienus: a) 266 ( Oteet: 10A); 0) 1023 ( OtBet: 3FF).

5. IlepeBenure nBowunoe umcio 1010001001011 B BOCBMEpPUUYHYIO CHCTEMY
cuncienus ( Oteer: 12113).

6. Berunciaure cymmy umcen X u Yy, ecom X =1110101,, y =1011011,.
Pesynbrat npencraBspTe B Bue BocbMepuuHoro yucia. (Orset: 320).

7. Bprauciauts 3HAUYCHUC CYMMBI B J:[CCSITI/IIIHOI)'I CUCTEMC CUHCIICHUA.
=7 .

8. B mectHaamaTepudyHOM cucteme cuuciaeHus cymma uncen Fig u 1011, paBna?
(OtBer: 1A)

9. 3amucaTh ¢ TOMOIIBIO JTIOTUUECKUX (DOPMYJII: €ClU BIAKHOCTh TaK BBICOKA, TO
nubo mocne mouyAHs, Jubo BeuepoMm OyaeT aoxkab. (OTBeT: 0003HAUYMM
BBICKA3bIBAHUS: A — «BIAXHOCTh BBICOKa», B — «moxap mocne momyaus», C —
«10xk 16 Beuepom». Torna popmyna: A — (B v C)).

10.ITpoBeputTh UCTUHHOCTH (HOPMYJ: M3BECTHO, YTO X uUMeeT 3HadyeHwe 1. Uto
MO>XHO CKa3aTh O 3HAYEHHUAX HUMIUTHKAIUU: —XAY — Z? (OTBET: UMILTUKALIUS

WCTUHHA HE3aBHCUMO OT 3HAYCHUM Y U Z, T.K. €€ IIOCBIJIKA BCEraa JIOXHa IpH
x=1).

11.ITpotuBopeunBa nu ¢opmyna: P — —P v PA—=P ? (OrBet: Her: ynpoctus
dopmyny, nonyuum hopmyiy —P, KoTopasi IpOTUBOPEUHEM HE SBIISETCS).

12.Yupoctutb popmyny: —(—XA=y)v(X = Y)AX. (OTBeT: X V' Y)
13.He cTpost TabIuIbl HCTHHHOCTH J0Ka3aTh 9KBUBAJICHTHOCTE: —(X—Y) = X&—Y

(OtBet: YnpoctuB ¢opMmyiy cieBa OT 3HaKa TOXKIECTBA, MOIYyYUM (OPMYITY
XA—Y, 9TO ¥ TPeOOBAIOCH).
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4. OcHoBbl padoTsl B Microsoft Excel

4.1. Oxkno xknuzu Excel

®aiin EXCEL Ha3bIBaeTCsS KHUTOM, TOCKOIBKY COAEPKUT MHOKECTBO CTPAHMII
- DJIEKTPOHHBIX TaOJHII, HA3bIBAEMBIX Padouumu aucmamu. Kaxaenii TUCT UMeeT
cOOCTBEHHOE UMsI, YKa3aHHOE Ha SIPJIbIKE JUCTa (BHU3Y dKpaHa). MOXXHO BCTaBIATh U
OJTHOBPEMEHHO HCTOIL30BaTh HECKOJIBKO JIUCTOB, IECIATKH, COTHU B OJHOW KHHUTE.

PaGounii nuct pasmeneH Ha cmpoku u cmoaouvl. CTPOKH HMEHYIOTCS
HOMEPOM ( IIeJIbIe YKCIIa B JIEBOW YaCTH JIMCTA), CTOJOIBI - TATHHCKAUMH OyKBamMu (B
BepXHel yacTu iucta). iMeHa cTon010B HAa3bIBAIOT TAKKE 3aT0JIOBKAMH CTOJIOIOB.

Krnerka 35eKTpoHHON TaOJIUIbI, HAXOAMIAsACA HAa TIEPECEUCHUU CTOJOIa U
CTPOKH, Ha3bIBaeTcA Auelkou. Kaxnas sueiika umeet ums (aJpec), KOTOPbIi MOKHO
MCIIOJIb30BaTh MPHU OOpalieHuu (Hanpumep, u3 GopMyIibl) K ee coaep:kuMmomy. Adpec
ayeiku GHOpMHUpPYETCSs W3 UMEHU CTOJIONla MU HOMEpa CTPOKH, Ha TEpeceueHuu
KOTOpBbIX OHa HaxonutTca. Hampumep, siueiika ¢ aapecom B2 maxomurtcs BO BTOpou
cTpoke ctobna B. Ecnu 1o suelike MeNKHYTh MBIIIBIO, OHA CTAHOBUTCS] AKMUBHOU.
JlaaHabie, HOpMyYITBI BBOASTCS TOJIBKO B aKTHBHYIO SUCHKY.

[IpsiMmoyroJibHast 001aCTh JIUCTA, COCTOAIIAS U3 HECKOJIBKUX SIYE€EK, HA3bIBACTCS
ouanazonom. VIMs nuamazoHa oOpa3yeTcsi U3 Mapbl UMEH SYeeK, pa3JeJIeHHOU
nBoerouneM. MMs nmepBoy sSYEMKH B Iape YKas3bIBaeT a/Ipec JIEBOTO BEPXHETO yria
Jvara3soHa, MMs BTOPOM - aJIpec IpaBoro HIKHEro yria Hampumep, B2:C7.
Hecmesicnvle Ouanazonvl - HECKOJIBKO [HAMA30HOB JIMCTA, PACIOJIOKEHHBIX B
pasHbIX ero 4actax. HecMmexHble auana3oHbl YKa3bIBalOTCS B (opMmyiax
MepeUrCICHNEeM UX UMEH Yepe3 TOUKY ¢ 3amnsiToi, Hanpumep, B2:C7;ES:F10.

Jy1st BBIYMCIIEHUH B TaOJIUIIAX UCTIONB3YIOTCA ghopmynst. Dopmyna BBOAUTCS B
SAYENKy JMCTa, BBOJ BCErJla HAUMHAETCA CO 3HAaKa paBeHCTBA =. DopMyibl MOTYT
coJiepKaTh BBI3OBBI KaKUX-THOO (YHKIUN (CHEUANBHBIX MpOorpamMM) pabdodero
JIUCTA, aJipeca STYeeK U MMEHa A1ana3oHoB, apu(METHUECKHUE ONepaliu.

B mporiecce BBoma ¢dopmyna oToOpakaeTcsi B sSiUCHKE U cmpoke gopmyn -
MoJie BBOJA , pACIOJIOKEHHOM HaJ 3arojoBKaMH CTOJOIOB. BBox ¢opmyrs
3aBepIIaeTcs HakaTueM KiaBuinu Enter ma knaBuarype. Ilocnme sTtoro B sueiike
O0TOOpa3UTCsl Pe3yibTaT BBIYUCIICHUS IO JaHHOUW (opmysie, caMy GHopMylly MOXKHO
YBUJETh U OTPEAAKTUPOBATH B CTPOKE (opMys (€CIM MIETKHYTh MBIIIBIO IO ATOM
siaeike).
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Fomoeo | [ | CTpoka COCTOSHUS
iﬁl’lgcxl ¥ Microsoft Wword - Excel doc "x Microsoft Excel - Knu. QKE 10:32
3aronoBku  Spibiku B 3TOoM nouie pazmeniaercs pe3yiabTar
CTOJIOIOB pabouunx ABTOBBIYMCIICHUS TIPYU BBIJICIICHUN CTPOK
JINCTOB

4.2. Jlabopamopnan paboma Nel. @opmamuposanue aueex

1. 3amycture mnporpammy Excel (ITyck-Bee mnporpammsbi-Microsoft Office-
Microsoft Excel.)
2. Tlepenmenyiite Jluerl, HasBaB ero 3aganue Nel. [ 3TOro IIEIKHUTE MPaBOU
KHOIIKOW MBILIY IO SIPJIBIKY JUCTa U BbiOepute myHKT [lepenmenoBath, 1100 yepes
MeHio ®Dopmart-Jlucr-lIlepenmenoBars. BBeaute HOBOE WMs. 3aBEpIIMTE BBOJ,
HaXkaB KiiaBuiy Enter.
3. Beenute B siueiiku nHpopmanmro, kak mokaszano Ha puc.4. [Ipu atom:

e J[s1s1 BBOZIa IEPBOTO CTOJI0IIa BOCMIOIB3YHTECh ABTO3aM0JTHEHHEM, T.€.
— BBEJUTE B BEPXHIOIO AUEHKY Muara3ona (A2) eIuHUILy, BO BTOPYIO siueiky (A3) —
JBOWKY;
— BblJIeNIUTe 00€ stueiiku (A2:A3);
— NOABEINUTE KYypCOp B IIPaBbIi HUKHUM YIOJI paMKH, KypCcOp HNPEBPATUTCS B YEPHBIN
KpPECTHK;
— Ha)kaB JIEBYIO KHOIIKY MBIIIH, MPOTAIIUTE KYpCOp O KOHIIA Iharna3oHa (10 s4erKu
A10). ABTo3anosHeHnEM yI00HO MOJIB30BATHCS, €CIIM YUCIA B CTOJOIE (MIJIU CTPOKE)
COCTaBIISIIOT apU(PMETUYECKYIO MPOTPECCUI0, T. €. KaXJ0€ MOCIEAYIoNIee YUCIO
OTJIMYAETCS OT NPENbLAYLIEr0 Ha MOCTOSHHYK BelnuuHy (3nece Ha 1), s
MPABIJIBHOTO aBTO3AIMOJIHEHUSI HEOOXOAUMO MPEABAPUTEIBHO BBIICIUTD 0€ MOAPS
UIyIIUE STYEHKH (UTOOBI CUCTEMA «YBHUENa» 3aKOHOMEPHOCTD ).
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@J Dain [paska BMA  Beraeka  ®opwat  Cepedc JadHble  Okdo  Cnpaeka BEeaHTE BON
JEHRGRIVEI QR ERS TNl R VR )
Arial Cyr - 10 . ﬁ’ U EEEABymyS EE S-0-A g 0 Besonacrocte.., | B 3 B | 9
Al M e Homep

A B | G | D | E | F | G
1 |Homep Bup ToRapa JaKaiynk Llena 3a epuumuy Konuyecteo [lata 3akaza Haumenopauue
12 | 1 Kpacka g4 gonoc Dupma"Enena” 300 80000 11.01.98 Kpacka"Poly Color"
13 | 2 yxm Oupma "Beakod" 2500 50000 15.01.98 Qyxm"Sabvadar Dall”
14| 3 'yGHaA nomaga Oupma "Catyph’ 100 30000 20.01.98 T'yGHaa nomaga
15 | 4 3ybHan nacta Tupma "Caryph" 20 200000 21.01.98 3ybHaa nacta"Colgate”
6 | b Mena gnA BpuTen Dupma "CBA" B0 40000 31.01.98 Mena gna bpuTeA"Men"
17| b Kocmetwueckan cepua Oupma "Kopcap' 1000 30000 04.02.98 Kocmerwyeckan cepua"PONDS"
18 | 7 Cepua kacMetwyeckad  Oupma "Anekc’ 300 20000 19.02.95 Cepua kocMeTHYECKHE MACIK
19 | B Cepua 4NA MysuMH Tupma "CBA" 400 150000 06.03.98 Cepua 1A wywdmdLion”
10| 9 MyAHaA nomaga Tupma "Catyph" 120 100000 11.03.98 Nak gna eonoc"Wella Perm’
1] 10 Oyxu Dupma "Anerc" 2000 A0000 26.03.98 [yxu'Lady Blue"
12| 11 OeTckan cepun Tupma "CBA" GO0 150000 09.04.98 Oetcran cepua "Baby"
13| 12 Kocmetwyeckad cepua  Oupma "Kopeap” 1200 40000 26.04.98 KocwmeTwyeckan cepua "Max Factor”
14| 13 Cepna gna yinagim eonoc. Gupma “"Carypr’ 300 RO0000 10.05.98 Cepua gna yinagka eonociell’
115 | 14 Kocmeryeckad cepua  Oupma "Kopeanp” 1300 100000 15.05.98 Kocmetwyeckan cepud "Max Factor”
16
17|

Puc. 4

e [locie BBojma Bcelt HWHQPOpPMAIIMU BBITIOJHUTE AaBTOMOJA0OP IIHMPUHBI
cToyionoB. [[ms 3TOro moaBeaWTE yKa3aTeldb MBIIIM K MPABOM TPaHULIEC HA38AHUS
cmoabya, KOTOPBIM coOupaeTrech paclIUpUTh. YKazaTenb nOpuMeT Gopmy
JIBYXCTPEJIIOYHOIO 3HAyKa. Temnepb BBHINOJHUTE ABOMHOW IIETYOK, B PE3YIbTATE
IIMpUHA CTOJIOIIa aBTOMATHYECKHM BBIPOBHSETCS IO MAaKCUMAaJbHOW IIMPUHE
BBEJICHHON B 3TOT cronber uHdopmanuu. Jpyroil cnocod — BBIACIUTE CTOJOEII,
3aTeM BoiiauTe B MeHI0O @opmar - Cronaden - ABTonoadop mmpuHbl. [Ipu sTOM
TPAHUIBI CTOJOIA PACIIMPSIOTCS MO ITUPUHE TEKCTa B aKTMBHOHM sS4ciike (a HEe II0
MaKCUMYyMY).

e [Ipu BBOJe maHHBIX B cToyIOen F HeoOXoaumo ucmonb3oBaTh Gopmat JlaTa.
st aToro BeiOepute Mopmar-Aueiiku-skinanka Umedo - Jlata u HyXHbI 00pazeln
dbopmara (puc. 5).

DopHMaT AYMeeK ?| Xl
Hrcno I EblpasHHEaHHE I LUprdT I MpaHnua I Ena, I JawmnTa I
Yrcnoeele dopMaTel: Bpaszey
DRLWHEA AI Horep |
HYucnosof
AeHewHEIH THn:
EHIRIEELT =
AL *#14 mapTa 2001 r.
Epera 14.3
HDDHEHTybIH 14.3.01
ApobHER
SHCNOHEHUHENEHEIR
TekcToBRIA — I
AononHHTENEHEIR
(Bce dopMaTel vI Azbik (MECTONONO¥EHHE] !
IpyCCKMﬁ vI
DopMaTEl AaT CAY#AT 4NA oToOpaXeHHA 43T W BRPEMEHH, NPeACTAENSHHE
YMCAaMM, B BMAS AaT. B NpHMeHASMER: GopMaTax, 33 MCKNHYEHHEM NoOMEYSHHEX
SEEA04K0MA (], MOpALOK 3INEMEHTOE 43Tl HE MEHASTCA NpH cMeHe fopMaTa
OMNEPALHMOHHON CHCTEMEI,

[o],8 I DTMEHA I

Puc. 5.
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4. C nomomibl0 ABTOBBIYMCJIEHHUS Yy3HAWTE CyMMapHOE KOJWYECTBO TOBApOB Ha
CKJIaJIE:

— BeIACINTE cTonOer Tadnuibl «KonnuectBoy» — stueiiku E2:E15;

— MOMECTUTE KypCOp MBIIIM B MPaBYIO YacTh CTPOKHU COCTOSHUS, HaXOJMSIICHCS B
HDKHEW  4YacTH SKpaHa; IWICJIKHUTE MpPaBOMl KHOMKOW MBI, B IPEAIAraéMoM
criicke (yHkIiui Beioepute Cymma.

AHAJIOTUYHO ONPENETUTE CPEAHIOI0 LIEHY; CaMbIi IEIIEBbIA TOBAP. ABTOBBIUHCIICHHUE
JA€T BO3MOXKHOCTh OBICTPOTO TMOJYYEHHUsI pe3yJibTaTa HEKOTOPBIX BBIYMCICHHHA 0e3
UCIOJIb30BaHUs (hOpMYII.

5. 3aduxcupyiite Ha SKpaHe 3aroJ0BOK TaOJIUIIbI (BEPXHIOIO CTPOKY) TaK, YTOOBI IIPU
MPOKPYTKE MEHSIACh TOJIBKO HHQOpMaIHs o ToBapax. s sToro:

— BBIJCINUTE CTPOKY, pACHOJOKEHHYIO HIDKE TOH, KOTOpYI0 HE00X0auMo
3aduKCHpOBaTh ( B HAIlIEM CITydae 3TO CTPOKa 2);

— B MeHI0 OKHO BbIOepUTe 3aKpenuTh 00J1aCTH.

YToObl «pa3MOpPO3UTH» OKHO, ciienyer B MeHo OkHo BbiOpath CHATH
3aKpervieHre ooJjacred. AHaJOrMYHBIM O0pa30oM MOYKHO 3aKPEIUISITh CTOJIOLBI
CJIEBa, BBIJICJIMB CTOJIOEII, JIEBEE KOTOPOro OyAeT 3aKkperuieHa 00JIacTh U BHIOpaTh B
MeHI0 OKHO yHKT 3aKpenuThb 00J1aCTH.

6. CoxpanuTe CO3JaHHYI0O BaMd paboO4yl0 KHHUTY, TPUCBOMB €H UMs
«Jlabopamophuvie». s 3Toro BbINIONHUTE KOMaHay Maiijn - CoXpaHUTh Kak, B
OTKPBIBLIEMCS OKHE 33/IaiiT€ ManKy U BBEJUTE 3TO UMSI.

7. CnenaiiTe KONuto repBoro jucta 3aganue Nel:

— LIETKHUTE Ha SPJIBIKE ITOrO JIKCTA;

— yaepxuBas HaxatbIMu KiaBuiny Ctrl u JeByr0 KHOIKY MBI, TEPETAIIUTE 3TOT
APJIBIK HA HOBOE MECTO (KypCOp COMPOBOXKIACTCS 3HAYKOM JIUCTa CO 3HAKOM «+» H
BO3HHUKAET MAapKep - MAJICHBKUU YEPHBIM TPEYrOJbHUK, YKa3bIBAKOLIMKA MECTO
BO3MO>KHOM BCTaBKH JIMCTA);

— OTIIyCTUTE KHOMNKY MBIIIN, YCTAHOBUB KYypCOP B HYXKHYIO MO3UIUIO, KOTUPYEMBIil
JUCT CTaHET TOYHO B yka3aHHOe MecTo.EXcel mpucBamBaeT konmuu MMs OpUTHHANA,
n00aBJIsis K HEMY «(2)».

ITepeumenyiite nmonydeHHbii auct 3aganue Nel(2) B nmuct 3apanue No2.

8. Cnaemnaiite Tak, 4TOOBI Ha DKpaHE OJHOBPEMEHHO MOXKHO OBLJIO HaOJO/ATh Ccpasy
nBa ymcta paboueit kauru «Jlaboparopusie» (uct 3aganue Nel u nuct 3agaHue
Ne2). 1ns sToro:

— B MeHI0 OkHo BriOepuTe HOBOE, Ha 2KpaHe MOSABUTCS HOBOE OKHO C 3ar0JIOBKOM
«JIaGoparopubie:2;

— B MeHI0O OKHO BbIOepUTE KOMaHy PacmosioKuTh, Mociie 4ero yCTaHOBUTE PEKUM
yHnopsiiourMBaHus, Harpumep, Psigom;

— MIEJIKHUTE B HOBOM OKHE Ha SpJjbluke jucta 3amanue Ne2, 9ToObl Ha JKpaHe
OTOOpPaXKANUCh JBA Pa3HBIX OKHA OJTHOBPEMEHHO.

9. OcrtaBpTE B KHHIC TOJBLKO JBa aucta: nucT 3amanve Nel m auct 3aganue No2,
OCTaJIbHBIE YIAINUTE — IIECIKHUTE MPABOW KHOIKOW MBIIIN Ha SIPJIBIYKE YJaIs1eMOro
JUCTa, BhIOEpUTE Y IAJIUTh.

10. CrpynnupyiiTe BMECTe OCTaBIIMECS JIBa JIMCTA: IIECTKHUTE CHadayla Ha SPJIbIKE
MEpPBOro JIMCTAa, a 3aTeM, YAep)KuBas Haxarod kiasuinry Ctrl, — Ha spibike
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cinenytomero. Temepb BcE€, 4YTo OyneT BBIIOJHATHCS HAa IEPBOM JIHCTE,
aBTOMATUYECKU Oy/IeT MEePEHOCUTHCS Ha aHAJIOTUYHBIE STYEHKHU BTOPOTrO JIKCTA (B TOM
YHCJIE U yaJICHUE).

11. C nomouipio maHenu UHCTPYMEHTOB dopMaTHpOBaHUE U JUAJIOTOBOTO OKHA
dopmat siueek, NpuBeaUTe TAOIUILy K BUIY, U300pakeHHOMY Ha puc. 6. [Ipu 3ToM
HEO00XO0IUMO:

- BcraButh HOBYIO CTpOKY BbIlle Bced TaOnuibl. J[jisi 3TOro IIETKHUTE B
ctpoke 1 (wm BeimenuTe ee) u BoiOeputre BeraBka-Ctpokm. HoBas cTpoka
BCTABJISICTCS BBILLIE BBIICIICHHONW CTPOKH.

- BepxHue sueiikd, COOTBETCTBYIOUIME MIANIKE TaOJUIbI, BBIICIUTh U HAXATh
KHOTIKY O0beaMHUTHL U MOMECTUTH B LEHTPE, PACIOJIOKECHHYIO Ha NaHEIu
dbopmatupoBanus. B 00beAMHEHHYIO STUEHKY BBECTH TEKCT « ToBap Ha CKIaae».

- IlepBbiii cronberr BbLAETUTH U OTHOPMATHPOBATH C MoMolslo PDopmart-
S4eiiku-BoipaBHuUBaHue, BEIOPATh B CIMCKAX TUIl BHIPABHUBAHMS - IO LEHTPY.

- Jlmamazon sueek D3:D16 otdopmaTupoBaTh € TOMOMIBIO JEHEKHOTO
dopmara. Jlma s3Toro Hy)KHO BbIAenWTh AuanazoH  D3:D16; memukom mpaBoid
KHOIIKM MBI WJIM Yepe3 IJIaBHOE MEHIO BbIOpaTh: opmar - Slueiikm; nepeitu Ha
Bianky Umeso; B mone YmuciaoBble ¢opmarbl BbiOpaTh JleHEKHBIH; YHCIIO
JECATUYHBIX 3HAKOB YCTAHOBUTH PABHBIM €AUHUIIE.

- Odopmuth TabNMIy TpaHULAMH, NPEABAPUTEIBHO €€ BBIIEIUB (BOWTH B
dopmar - Sueiiku, Bkiagka ['panumna).

- Jlns manku Tabnuibl yCTaHOBUTH 3aluBKy (Popmar - S4eiiku, BKiaaka
Bun) u nonyxupHoe HauepTanue mpu@ra (Ianky NpeaBapuTeIbHO BbIICIUTH).

- Ctonbery ¢ naroit oropmaTupoBaTh B APyrom Buje, BeiOpaB Tun 14 map 01.

A [ H [ C [ 1] [ E [ F [ [£
1 TOBap Ha CHEIale
2_ Horep Bmug Tomapa JaxasyHK lena sa egmouy KommvecTho JMara Sakasa Hamienosanme
3_ 1 Kpacwka OIA BOJIOC FupHa"Enexa” 300,0p. j={u]u]u]n] 11 awe 95 Epacra"Poly Color"™
x'l_ 2 Tvxn dupra "BEeakroH" 2 500,0p. 50000 15 aee 95 | OyxmM"3alvador Dali™
a 3 I'vBHaa moMans FupHa "CaTypH" 100,0p. 30000 Z0 AHE 95 I'yOHSA DOMaIa
E_ 4 SvBHaa nmacTa dupHa "CaTypu" 20,0p. 200000 21 ame 98 SyEHaa macTa"Colgate™
Z 5 NMexa ona BpMTEA Fupma "CHEL" &0, 0p. 40000 31 ame 95 Iena nag GpurTea"Men'™
8_ [ KocHmeTmieckad cepua $Mpma "Kopocap™ 1 00o0,0p. 30000 4 jper 95 KocHMeTHdecKad cepHa"PONDI™
9_ 7 CepHA KOCHMeTHYecKad $Hpma "Amewc™ 300,0p. 20000 19 der 95| CepMA RKOCHMETHHMECHKMX Macok
£ 5 CepMAa ONA My#HMH FupMa "CELT 400, 0p. 150000 6 Map 95 |CepMa OIA MywuHH'Lion™
1 =] TvBHaA HoMans FupHa "CaTypH" 1z0,0p. 100000 11 map 95 JIaw ona eogoc"Uellas Perm™
12 10 Trxn dupra Thinemc" 2 000,0p. Loooo 26 Map 98 Iyxu"Lady Blu=™
ﬁ 11 Dercraa cepHa Fupma "CHL" 500, 0p. 150000 9 anp 98 JeTcraa cepua "Baby"
E 1z KocmeTmeckad cepua $upma "Kopocap™ 1 200,0p. 40000 25 anp 95 KocMerTmdecrkad cepua "Max Factor"™
E 13 CepMA ONA YRIAOEM BO$FHpHa "CaTypH" 300,0p. s00000 10 M&i 98 CepMA OAA YRASOEM BOMOc"Well™
16 14 KocmeTmdeckad cepua $upma "Kopcap™ 1 300,0p. 100000 15 mafii 95 KocMeTmueckad cepua "Max Factor™
Puc. 6

OOparture BHUMaHHWE, YTO MPU HM3MEHEHUU TaOJUIBI HA OJHOM JIUCTE,
M3MEHEHUS! BHOCSTCS TakkKe W B TaOJHMIly, paclojOKEHHYI0 Ha BTOPOM JIHMCTE.
Pasrpynnupyite JUCTHI, WIECJIKHYB IPAaBOW KHONKOM MBIIIKA IO SPJIBIKY JINLCTA U
BbIOpaB KoMaHAy Pa3rpynnupoBars.

12. Jlo6aBbTe B KHUTY TpeTuii ucT (MeHIO BeraBka - JIuer). HazoBuTe HOBBINM HCT
AHKkeTa.3aMoIHATE TYEHKN HOBOTO JIUCTA ClIeayolieit nHbopmarueit (puc. 7).
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CryneHr dakyabTera
I'pynna

DamMuus Nms OT14ecTBO
Anpec

Oobaactb I'opon Paiion
Yauna Jlom Kopnyc
Ksaprupa Nuaexce Kog

JlaTa poxaeHust
T'ox Mecsin Jlennb

IlacnnopTHbIE TaHHBbIE
Cepus Howmep /laTa BbIIaUM

Puc. 7

14, VYcraHoBUTE 3alIUTy JIUCTA TaKUM OOpa3oM, 4TOOBl M3MEHATH WHGOPMAIIUIO
MOXHO OBbUIO OBl TOJBKO B Oenbix suedkax. [ljist 3Toro HEoOXOauMO CrAenaTh
aKTUBHOW OAHY U3 OenbiX sueek. B meHio ®opmar - Hueitkm - 3ammra yopathb
(¢rnaxok B noJsie 3ammmaeMasi sideiika. 3aTeM yCTAaHOBHUTb TaKoOHW ke (opmar ajis
BceX O€NbIX S4YeeK, BOCIOJb30BABIINCH KHOMKOW @opMar mo oOpa3my,

PAaCIIONIOKEHHOW HAa CTAHAAPTHOW IMAHEIH HWHCTPYMEHTOB d 1 3TOrO0 HYXHO
BHauaJje MIeJIKHYTh MO suelKe ¢ 00pa3loM, 3aTeM 0 3TOM KHOIIKE, 3aTeM MO sUelKe,
B KOTOPOU yCTaHaBIMBAETCs Takoi ke opmart. [Tocne 3Toro HeoOXOAMMO 3aIUTUTh
mucT (meHio CepBuc - 3ammra - 3amMTUTB JIUCT). B pe3ynbrare noiayyeH mabdiioH
aHKETHI, KyJla yJaluecss MOTYT 3aHOCUTh WH(pOpMaIuio o cede, He 60ICh UCTIOPTUTH
OCHOBHBIE M0JIs1 TAOJIUIIBI.

4.3. Jlabopamopnas paboma No2. @opmynvi

1. OTkpoiite kHUTY «JIabopaTopHbIEY.

2. Jomomuute Tabmuiy «ToBapbel Ha ckiange» aByMms ctoiOramu — «OOmas 1eHa
(p.)» n «O6mas nexHa (€)», kak nokazaHo Ha puc. 8. Takke BBeauUTE Kypc €BpPO B
aueiiky D19.
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Al 8 | ¢ . b | E | F ] G . H ]

1 ToBap Ha cknage

Horep By ToRapa JaKasyHE lena sa egmomy| komrecteo | Jata sakasa Hamtenop arme

Obwag uena | O6upd ueHa

2 (p.) (£)
3 1 Kpacra mng Bomoc $upmaEnera 300,0p. 50000 11 ame S98|Kpacra"Poly Color"

4 2 T dupra "Eearon" 2 %00, 0p. 50000 15 ame S98|Mvxu"3alvador Dali"

5 3 I'vyag momams dupma "CaTypa" 100, 0p. 30000| 20 mme 98|TyOHag moMama

] 4 4yGHAA macTa dupra "CaTypa" 20,0p. 200000| 21 mme 98|3yPEai macra"Colgate"

7 5 Tena ona GpuTeA dupma "CEL" 60, 0p, 40000 31 gHe 95|Meda gna Bpmrea"Nen”

g f Kocuemimeckad cepua |($upma "Kopoap” 1 000,0p, 30000 4 pep 98|KocMemirieckad cepuaPONDS"

q 1 Cepya ROCMETHHECKAA (dupMa "Anerc” 300,0p. 20000 19 fep 93|CepHA ROCMETHHMECEMX MACOR

10 a Cepua DA MyaHKHE dupma "CBAM 400, 0p. 150000 & map 98|Cepua ona mywee"Lion"

11 9 I'vByag momams dupna "CaTyp" 120,0p. 100000 11 map 98|Max ona Bomoc"Wella Perm”

12 10 | Tyxu dupma "hnerc” 2 0oa,0p. 50000 26 map S8|Mvxu"Lady Blu="

13 11 |JeTcrad cepus dupra "CBAY 600, 0p. 150000 9 amp 95|Jercran cepua "Baby"

14 12 |Kocwerwdeckas cepna |$upMa "Kopcap" 1 200,0p. 40000 25 anp 98|Kocemirieckad cepud "Max Factor"
15 13 |Cepua pns yEnagrm eddupMa "CaType" 300,0p. 600000 10 mas 98|Cepma gmna vExageM BomocWell"”

16 14 |KocMeTwdueckad cepnd |$upMa "Kopcap” 1 300,0p. 100000 15 maj 98|KocMemmeckad cepna "Max Factor"
17

Rype eepd 3‘1,‘15[3.

ra = —
(== =) e

Puc. 8
3. Urobnl paccuuTaTh OOIIYIO IIEHY Ka)XJ0ro ToBapa B pPyOssiX, HE0OX0IUMO
KOJIMYECTBO AITOrO0 TOBapa YMHOXHUTh Ha IIEHY 3a eIuHuily ToBapa. [loatomy B
saeiiky H3 (mns mepBoro ToBapa) BBemuTe 3HAK «=» U (opmyny: =D3*E3 wu
Haxxmute Enter. B siueiike H3 nosiButcst 3HaueHue.

4. C moMmompio ABTO3aIOHEHUS 3alOJHUM OCTalbHBIC SYEHKH 3TOr0 CTOJOIA:
BhIIEINTE stuckiky H3; moaBeauTe Kypcop MBIIIN K IPABOMY HIKHEMY YIIIy SYCHKH,
Kypcop MPHUMET 3HAK YEPHOTO KPECTHKA; MPOTALIMTE Kypcop A0 KOHIIA Juara3oHa
(mo stueiiku H16).

OOpaTtuTe BHUMaHHE, YTO MPHU MEepeMEIIcHHUH (OPMYJIbI CCHUIKA Ha SYCHKH TOXKE
U3MEHSIOTCS, TIEPEOPUEHTUPYSICh Ha TO MECTO, KyAa mepeHocurcs popmyna. Takue
CCBUIKH Ha3bIBAIOTCS OTHOCUTEIbHBIMH.

5. UtobObl paccunTaTh OONIYIO IIEHY Ka)XXO0Tr0 TOBapa B €BPO, HEOOXOIUMO OOIIYIO
LIEHY B pyOJIsSIX 3TOr0 TOBapa pa3JeiauTh Ha Kypc eBpo. [loatomy B siueiiky |3 BBeguTe
bopmyay: =H3/$D$19. Hasxmute Enter u nmporamute GopMyIry 10 KOHIA TAOIUIIBL.
[Ipu nepemeriennn GopMyiibl cchliika Ha stueiiky D19 He nsmensinace. Takue cchlUku
HA3bIBAIOTCS A0COJIOTHBIMH 1 (DOPMUPYIOTCS ¢ IOMOIIBIO 3HaKa $.

6. Uepez meHio Dopmar - SyeilkM yCTaHOBUTE COOTBETCTBYIOIIMN JACHEKHBIN
dbopmar ans 3TUX JBYX CTOJIOIOB, IIEHBI B €BPO OKPYIJIUTE A0 JABYX NECATHUYHBIX
3HAKOB.

7. [locunTaiiTe cyMMapHyIO IIEHy BCEX TOBAPOB B PyOJISIX U €BPO:

— B saueiiky H17 mocTaBpTe 3HAK paBEHCTBAa M B CHUCKE (PYHKIMM (KHOMKA )
HaiiauTe pyHkuuio CYMM (OT1a QpyHKIMS TakKe BbI3BIBAETCS LIETYKOM MO KHOIKE
Ha NaHEeJIN UHCTPYMEHTOB);
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— B OTKpBIBIIEMCs OKHE PyHKIMU B Tiojie Uuncaol BBeauTe AManma3oH CyMMHUPYEMBIX
sHayeHud H3:H16 u naxxmure OK (Miu mokakute MBIIIBIO IUANa30H CYMMHUPYEMbBIX

B pesynbpTate momKHBI OMYyYUTHCS Ciienytonue 3HadeHus (puc. 9) u hopmyIsl (puc.

H |

Dbwaas uerna {(p.)

Obwaa uHerna {(€)

=D3*E3

=H3/§D5139

=D43*E4

=H4/5D§19

=DS*ES

=HS5/§D%19

=Da*Ef

=H&/5D§19

=D7TE7

=H7/§D319

=DS*ES

=H5/§D§19

=D9*ESQ

=H9/§D§19

=D10%*E10

=H1i0/5DF19

=D11*E11l

=H11/5D%19

=D1=2+%E1l=Z

=H1z/5DF19

=D13*E13

=H13/5D519

=D14*E14

=H14/5D$19

=D15*E15

=H15/5D519

=D16%*E1lgG

=H16/5D%19

=CFMM [ H3

tH18)

I=H17/35D5102

3HAYCHMIN).
10):
I H |
Dbwaas umexma (p.) Oburam exa ()
249 000 0o00,0p. 5956 661,53 €
125 000 o0oo,0p. 3 625 447,02 £
3 000 000,0p. 87 032,73 €
4 000 O000,0p. 115 110,30 £
2 400 000,.0p. 52 666,15 €
30 000 0oo,0p. 870 S27,29 €
& 000 o000,0p. 174 165,46 £
&0 000 000,0p. 1 741 554,57 €
1z 000 o0o00,0p. 345 330,91 €
100 000 o000,0p. 2 902 757,62 £
90 000 Oo00,0p. 2 612 451,56 £
45 000 oo0o,0p. 1 393 323,66 €
150 OO0 ooo,0p . 5 2249 963,72 €
130 000 O000,0p. 3 7?3 554,91 £
| [&12 aoo ocoo,op.l 22 s40 0OSs,06 =
Puc. 9

Puc. 10

4.4. Jlabopamopnas paboma Ne3. Betuucnenusn c nomouipio macmepa QyHkuyuil.
Hcnonvzosanue pynkyuu ECJTH
1. Coznaiite HOBYIO KHHUTY.
2. CocraBbTe TaOIMITy ¢ HH(pOpMaIuen 00 ycrneBaeMOCTH CTyIeHTOB (puc. 11).

OT14eTHble OaHHbIE 3a CEMECTP

q)aMMJ'IVIFllaKOHOMMKa

MaTtemaTtuka

NHdopmaTuka

CpegHuin 6ann

Ha otuncneHue

NBaHOB

[MeTpoB

Cunoopos

3anueB

Bonkos

QWD INOTIN

Opnos

QW INIEAW

GQAOIN WIS IN

Puc. 11

3. HeoOxoaumo BBIYMCINUTH CPEAHUM Oajul JJisi KaXKJIOro U3 CTYJIEHTOB W yKa3arhb,
KAKUX U3 HUX HY)KHO OTYUCINATH. OTUHCIIEHNE CTYJEHTa CIEAYET, €CIU €ro CPeIHHM
6amn mensiue 3. [lomyyeHHBIH pe3ybTaT HY)KHO OKPYTJIUTh JI0 OJJTHOTO JAECATUYHOTO
paspsiaa. OKpyTiieHHE MOXKHO pealn30BaTh, UCHONB3Ysl MeHI0O Dopmart - S4yeiiku -
BKJIaaKka Ymceso - BeIOpaTh CTpoKy Yucnoeoii u yCTaHOBHUTH YUCIO OECAMUYHBIX
3Hakoe paBHbIM 1. Jlpyroii cnoco® - HCNOJIB30BaTh CHEIUATBHYIO (YHKIIHIO
okpyrienus. [Ipumenum ero. Tak kak cHayaia HEOOXOAMMO TOJYYHUTh 3HAUECHHE
cpenHero Oamia, a yXe 3aTeM €ro OKPYIJISATh, TO (DYHKIMS MOITYYEHUS CPEIHEro
3HauYeHUs OyJEeT 8100ceHa B PyHKIUIO OKpYyTaeHus. i BHITOIHEHHUS:
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e CrhenaiiTe akKTUBHOM sS4Y€lKy, KyAa CIEQYeT MOMECTUTh OKPYIJIECHHOE 3HAaYeHUe
cpenHero 6amna. B Hamem ciydae 310 Oyner nepBas siueiika B crosione CpeaHui
oaJLI.

e C nomomipto MeHIO BeraBka - @ynkmum (wiu kHonku | | cimeBa ot crpoku

dhopMyIn) 3anyCTUTE MacTep (PyHKITHIA.

e B none Kareropusi BeiOepute Mamemamuueckue, a B mnoine OyHKOMA -
¢ynkuio OKPYTJIL lenkuure OK. TlosBnsieTcss 1uaioroBoe OKHO 3TOW (PYHKIINH,
OKPYTJISIOMIEN YUCIIO 10 YKAa3aHHOTO KOJIMYECTBA IECTUYHBIX Pa3psAIOB.

e IlepeiinuTe mIETYKOM JIEBOM KJIABUIIM MbIIIKM B moje Yucao paspsagoB (wiu
KosanuyectBo_nm¢p). Beenure ¢ knaBuaTypbl KOJIMYECTBO AECATUYHBIX Pa3psAaoB, 10
KOTOPBIX HYXKHO OKPYTJIUTh YHCIIO, Hanpumep, 1 (cM. puc 12).

= T w T T TE=T %F = [ T
okpyrn [ =] X o =] =OKPYITI;1)

DKPYT [ B [ C [ D | E | F G | H [ |
?EE;E”BBEPX OTYeTHLIE [EHHEIS 33 CEMECTD
HPOMEEE JkoHoMKkE | Matematuka [Mhdopmatikal Cpeanni 6ann Ha otuncneqnd
CYMMITPOMEE 2 3 2| =OKPYT 1)

WMZ0EP 5 4 4

WZPACT
CPaHAY 2 2 2
[PAHCT 4 4 2
Wi 3 el £
Bpvrke dyHKLHA., . 5 NPT

. '-Im:nul f‘_] =

19 |

i KonWuecTso_uudp |1 :“J =1

[11] ;

£ QKPYIAET YHCND AO YKAZEHHOMD KONHYECTES ABCATHYHELY PaERAACE,

13

14

115 | YACNO CKpYTIARKOE HHCN,

16

[17]

% SHaueHke: O I OTHEHS |

Puc. 12

e [lepelinure B nosie Yucsao. B 3ToM nosie JOMKHO HAXOAUTHCS OKPYTIISIEMOE YHCIIO,
T.e. 3HaueHue cpeaHero Oamwia. Ero MOXXHO BBIYHCIHUTH C MOMOIIBIO (PYHKIMU
CP3HAY. Takum o6Opasom, ¢ynkuus CP3HAUY Oyner sBIATBCS apryMeHTOM
bynkuuun OKPVYTJL, T.e. B mone Yucno gomxkeH ctosTh Bbi3oB ¢yHkimun CP3HAY.
Js aToro:

e BrzoBute ewe paz macrep pyHkumid. st 3TOoro B cTpoke (HOpMyIN IIEIKHHUTE
JIEBOW KJIABMILIEW MBIIIM HA KHOIIKE CO CTPEJIKOM BHHU3, PACHOJOKEHHOM CIpaBa OT
okHa (pyHKuMii. B oTkpbiBIIEMcsa MeHIo BhiOepute pyHkiuo CP3HAY, ecnu oHa Tam
€CTh, MHau€ BbIOEpUTE NMyHKT /pyzue ghynkyuu, 3amycKarommii Mactep GyHKIHMN.

¢ B none Kareropusi Beioepure Cmamucmuueckue, a B noyie MyHKusi BeIOepuTe
¢ynkunio CP3HAUY. Illenkuute Ha kHonke OK. Ilpu 3ToM mosiBiisieTcst 1nanoroBoe
OKHO 17151 3a/1aHus aprymeHToB ¢pyHkuun CP3HAY.

e B nosie Yucaol HeoOX0aquMO BBECTH AMANa30H S4YEEK C JAHHBIMH, JJII KOTOPBIX
HY)KHO BBIUHCIIUTh HMX CpeJHee 3HaueHue. EXcel cpasy mpesyiaraeT HEKOTOpBIi
nuana3oH. Eciii OH Bac HE yCTpanBaeT, Bbl MOXKETE YKa3aTh CBOW (BBIAEIUTH MBIIIBIO
WJIM 3amucaTh B IIOJIE BPYUHYIO ajapec - uMs auana3oHa). I[locne Toro, kak nuamna3oH
0003HaueH, meakaute OK.
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e YroOBl BBIYUCIUTH CPEIHUNA Oaul [ OCTAJIbHBIX YYEHHKOB JOCTATOYHO
BOCIIOJI30BAThCSl  ABTO3AIOJHEHUEM: TPOTAUIUTh 3a MapKep aBTO3alOJHEHUs
dbopmyny BHU3 A0 KOHIA Tabiumbl. Temepp HEOOXOAUMO yKa3aTh, KaKWe W3
VYCHHKOB [IOJDKHBI OBITH OTYHUCIEHBI. JIJIsI 3TOr0 BOCTIOIB3YEeMCS JIOTHYECKOUN
bynkiueit ECJIN:

e (CrenailiTe aKTUBHOM SA4YEHKY, B KOTOPYIO CIJIEIyE€T IMOMECTUTh COOOIIEHUE O
BO3MOXXHOM OTYHMCJICHUU JAaHHOTO y4yeHuKa. B Haiiem ciiydae 310 Oyner mnepBas
sueiika B crosoie Ha orumciaenue (3aech - F3). lllenkuure Ha xkHonmke BeraBka
¢pyukumu. [losBurcs nuanoroBoe okHO Mactepa GhyHKITUH.

e B mnone Kareropusi BwiOepute Jlocuueckue, a B mnone POyHKuusi BbiOepute
¢bynkuio ECJIM. llenkuute Ha xHomke OK. Ilpu sToM mosiBisieTcss AMAmoroBoOe
OKHO 151 3a71anust aprymenToB GpyHkuuu ECJIN (cMm. Puc. 13).

A

NoryyecKoe_ELIpaM{eH1 e I =k_l =
SHAYEHHE_SCNM_HMCTHHS I ’nl =
FHEYEHHE _SCNH_NO¥E I ’nl =

EosEpalasT 0AHD SHAHEHHE, BCAH YEAZAHHOE YCNOEHE HCTHHHD, W APYTHE, SCAH OHO NOXHD.

NorvyecKoe_EbIpad¥eHye NHooe SHAYEHHE MK BRIPAMEHHE, KOTOROE NPH BEIMMCIEHHK 438T
sHaqeHre MCTHHA knna Mo,

@ FHAYEHME! Ik, I OTHEHS

Puc. 13
e B nose Jlormyeckoe BbIPpa)KEHHE CIEAYET BBECTH YCIOBHE, 10 3HAYEHUIO
KoToporo Jinbo Oyner, b0 He OyJeT BblIaBaThCs cOOOIeHHEe 00 oTuucieHuu. B
JAHHOM ciiyyae OyZleT CpaBHUBAThCA 3HAYEHUE SUEUKH, CoIepkKalle cpeaHuid Oa,
c uucioM 3, T.e. ycnoue umeeT Bua: E3<3. Beenute ero B mone. Ecnu 3Haduenue B
E3 okaxercs MeHbIe TpeX, TO sUeiika, B KOTOPYIO ceiiuac BBoaUTCSA PpyHKIMS (y
Hac 310 F3), npumer TexcroBoe 3HaueHune «OTuncauth». MHaue - syeiika octaHercs
mycToi. YTOOBI 3TOr0 TOOUTHCS, 3aMIOJTHUTE OCTABIIUECS MOJIS:
e B mnone 3HavyeHMe ecIM_MCTHMHA CIEAYyeT BBECTH 3HA4YEHHE, KOTOPOE
BO3Bpaiaercs (OyaeT pe3yabTaToM Bced (YHKIHMH), €CIM JIOTHYECKOE BBIpAKCHHE
MMeEeT 3HauYeHHEe UCTHHA. B HameM ciayyae 3To TeKCT « OTYUCTUTHY.
e B nose 3HavyeHue_ecJim_J107Kb CJIEeAyeT BBECTH 3HAUYEHUE, KOTOPOE BO3BpaIlaeTCs,
€CJIM JIOTMUECKOE BBIpa)KEHUE MMEET 3HayeHHe JIoKb. B Hamem ciydae 310 Oyner
mycTasi TeKCTOBasi KOHCTaHTa, COCTOSIIAsl U3 mpodena (B KaBblUKaX), T.K. Mbl XOTHM,
4YTOOBI B 3TOM Cllydae siueiika ocTaBajach MycToil. BBeaure mnostomy cTpoky “
Haxxmure OK.
e Tenepp B sueiike F2 nHaxonmutcs pe3ynbTaT BbluucieHuil. Camy ke (opmyry
MOXHO VyBUAETh B CTpoke Qopmyin. Tam ke ee MOXHO TMpU KEITAHUH
OTpEJAaKTUPOBATh.
e [Iporamure Qopmyay 3a MapKep AaBTO3ANOJHEHHS BHU3 JO KOHLA TaOJMIIbI.
PesynbraT npencrasneH Ha puc. 4. @opmyiibl pacKpbIThI Ha puc. 15.
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| E | F | E | F

1o

il Cpennui 6ann |Ha oT4vcneHme CpenHud Bann Ha oTyncnenme
2.3 OTYHCINTE I[ =OKPYTTI[CP3HAYB2.D3) 1) |=ECTME3 <3 "ormcnTe"" ")
43 =OKPYTTI{CP3HAHBA.04) 1) |=ECTIAEA<3 "otmcmTe"" ")
273 OTYMCNMTE =OKPYTICP3HAYEBSD) 1) |=ECTMES<3 "otumenmte"" ")
3.3 =ORPYTTICPSHAMBEDE) 1) | =ECTIMIES<3;"otumecnuTs"" *)
37 =OKPYTTHCPSHAYEB D7) 1) | =ECTMIE 73" ot4mcnnTe ", *)
3 =OKPYTTI{CP3HAHBE.DE) 1) |=ECTIMES<3 "otumcnTs"" ")

Puc. 14 Puc. 15

@ynuxyus ECJIH aBnsercs BeCbMa MOJIE3HBIM HHCTPYMEHTOM, MO3BOJISIOIIUM
BBIOpAaTh OJMH W3 BapUaHTOB BBIYHUCICHHUS B 3aBUCUMOCTH OT BBINOJHEHUS
(MCTMHHOCTH) B TaHHBIH MOMEHT HEKOTOPOro yciaoBus. B obmem cinydae @yHKuus
ECJIN nmeeTr CUHTaKCHC:

=ECJIN(noruueckoe BBIPAKECHHE; 3HAYCHUE €CJIM MCTHUHA; 3HAYECHUE €CIIU JIOXKb)

Takum o0pa3oM, 3Ta QyHKUMS UMEET TPU apryMeHTa: JIOTMUECKOE YCIIOBUE,
BETKY, €CIM O3TO YCJOBHE BBINOJHAETCS (MCTUHHO) W BETKY, €CIM OHO HeE
BBITIOJIHSIETCS (J10%kHO). [IpounTtarh 3Ty (OpMysTy MOXKHO TaK: €CIU J02U4ecKoe
8blpadiceHue UCTUHHO, TO BBIYUCIUTH 3HAYEHUE eClU UCMUHA, VWHAYE BBIYHCIHUTH
3HayeHue_eciu_JjodACh.

Bce Bwlpaxkenne HaOupaerca 0e3 mnpoOenoB. Hampumep, dopmyna
=ECJIN(A6<22;5;10) Bo3BpaTtuT (BBIAACT B KauecTBE pe3yJibTaTa) YHUCIO S5, €Clu
3HauYeHHE B aueiike A6 MeHblIe 22. B npoTtuBHOM cityyae oHa Bo3Bpamaer 10.

MoXHO uCHoJIb30BaTh Jpyrue (YHKIMM B KauyecTBE apPryMEHTOB (DYHKIIHMH
ECJIMA. Hampumep: =ECIIM(CYMM(A1:A10)>0;CYMM(A1:A10);0) BO3BpaTuT
cymMMy 3HaueHuil B sueiikax oT Al no Al10, eciu ona Oomnblie HyJs1. B mpoTruBHOM
ciyyae oHa Bo3Bpatur 0.

B oroii QyHKIIMM MOXHO HCIOJIB30BAaTh TEKCTOBBIE AapryMEHTHI, KakK B
IIPUBEJCHHOM BBIIIE 33/IaHUH.

Jlornueckoe  BBIp@KEHHE  MOXET  OBITb  CIOXKHBIM,  COJAEpIKALIUM
nonoiaHuTenbHble ornueckue pynkmuun U, MJIN, HE. ®ynknuun W, NI moryt
uMeTh 10 30-Tu apryMeHTOB JIOTMYECKOro THMa (T.€. apryMEHTOB, 3HaYeHHsI KOTOPbIX
€CTh UCTHHA WM €CTh JIOKb), IEPEUUCIIIEMbIX Uepe3 TOUKY ¢ 3ansaToi (;) . OyHKus
HE umMeeT oiuH TOTMYECKUA apTryMEHT).

Hanpumep, nycts B siueiike G4 coaepKUTCS KOJIMYECTBO MPOMYCKOB 3aHATHUH.
Bbynem cunrtarh, 4TO CTYJIEHT CHAJI CECCUIO, €CIIM Y HEr0 MEHbBIIE 5-TH MPOMYCKOB U
cpenuuii 6ayn 6onee 2,9. Torna pynkmus npumet Bua:  =ECJIIN(U(G4<5;E4>2,9);
"Cnan"; "He cman").

Bnoswcennwvie pynkyuu ECJ/IH. 1lycts B siuelike Al coaepKUTCS LENOE YHUCIIO.
3anumiem B Buae Gopmyisl Beipakenue: «Ecnu 3nauenue B sueiike Al pasuo 100,
COOOMMUTH (BO3BPATUTH CTPOKY) Bceeda. B mpoTuBHOM cily4ae, €Clu 3HAUYCHHE B
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suetike Al maxomurcs mexay 80 u 100, cooommts Obviuno. B mpoTuBHOM citydae,
eciu 3HaueHue Al nHaxomutcs mexay 60 u 80 (ot 60 g0 79), cooOuuTh MHoeoa. U,
HAKOHEIl, €CJId HU OJHO U3 YCIOBUU HE BBINOJHIETCS, BO3BPATUTh CTPOKY Vewbi!
CootBercTBytomasi 3toi mpouenype dopmyna: =ECJIIM(A1=100; "Bcerma";
ECJIIN(U(A1>=80;A1<100); "OO6suno"; ECIU(M(A1>=60; A1<80); "Wnorma";
"VBo1!"))) MoxHO uCHOJIb30BaTh U OoJjiee Tpex ypoBHeH BioxeHus. OOpartute
BHUMaHHE, 4yTOo HoBas (BioxkeHHas) ¢yHkuus ECJIM 3anuckiBaeTcss B apryMeHT,
COOTBETCTBYIONIMI BeTke HHaue (Koraa yCIOBUE JIOXKHO).

[Tpu BBome (pynkumnu ECJIM ynobHO monb3oBaThes MacTepoM (DyHKUIUN, Kak
pPaccMOTPEHO B MPHUBEICHHOM BBIIIE 3a7aHiu. Eciau ¢popmyna colepKUT BIOKEHHYIO
¢yakuuro ECJIM, To mocne mepexoma B mojie  3HAYCHHUE €CIIHM_JIOKD (IETJKa
MBIIIBIO B 3TOM I10JI€) HY»KHO CHOBa BOWTH B Mactep (DyHKIHI 1 BEIOpATh (PYHKITUIO
ECJIN, 3arem 3anoiaHUTh ouepeaHoe (HoBoe) okHO aprymMeHToB (yHkuuu ECJIN.

MoxHO He Tmoyib30BaThCsd MacTepoM QYHKIUMHA M BBECTH 3Ty (PYHKIIHUIO
BPYUYHYIO, pa3JieUTeNlb apIYMEHTOB - TOUKY C 3alITON HY>KHO TOTJ]a TaK)Ke HaOpaTh.

4.5. Jlabopamopnas paooma Ne4. Ilocmpoenue cpagpuxa pynkyuu u nogepxnocmu

1. Ortkpoiite pabGouyro kuury Jlaboparopusie.XIS. BcTaBbTe HOBBIA JHCT U
nepeuMenyiTe ero kak «['padux hyHKIMI.
2. HeoOxoamumo Ha 3ToM paboyeM JIMCTE TIOCTPOUTH rpaduk GyHKIHKH Y = COS(X) mpu
Xe [—7[, 7r]. Jlis aToro:
e (CHayasia HYXXHO [OCTPOUTH TaOJIMIy 3HAYEHUH (QYHKIUMU TpU PpPa3InYHBIX
3HAUCHUSAX apryMEeHTa, MPUYEM apryMEeHT U3MEHSETCs ¢ (UKCUPOBAHHBIM I1arom. B
cTonbern A OyaeM 3aHOCUTh 3HAUEHHUS X, a B crosOen B — 3Hauenus y:

- Baenure B sueiiky B sueiiky Al popmyny =-T11M(), B sueiiky A20 dopmyny
=[1U().

- Beimenure muanazon Al:A20 u BwiOepute MeHio IIpaBka-3amoJHUTBL-
IIporpeccus (puc. 16). Beibepure aBTomaTuyeckoe omnpeaencHue mara u OK.

A B [ C [ 0 [ E [ F [ €] [ b
11§ -3.14158
|2 |
5] 21
% ACNonoKeHHe THn AHHHLED :
&1 " no crpokan * aputhmMeTHUECKas ¥ neHe
T %' no cTonfuam " reoMeTpHMUECKan " pafioumii aeHe
18 | M ifeToMaTHieckoe ASTE! ML
9 ‘OnpeaEneHHe Wara | " aETOzaN0nHEHHE " roa
(10 |
W LUar: |1 MNpeAsnEHOE SHAYEHHE ! I
12 |
ﬁ (=], I OTHMEHa |
14
15
16
17
18]
19
20| 3,141593
21

Puc. 16

e Jlanee HeoOxonumo B auana3zoH B1:B20 BBectu pynkiuto. i storo B siueiiky Bl
BBeaute popmyny =COS(A1). Oty dbopmyny npotamure Ha Bech quanazon B1:B20.
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e Brinenure auanazon B1:B20, menio BceraBka-/Imarpamma. Ha nepBom 1miare
mactepa BeiOupaeM Hecranmaprtuble-I'agkue rpadpuxu u xHonky ['otoBo (puc.
17):

A B c | o | e | F | & | H | I
1 -3.14155 -1
2_ -23100] 054552 MacTep guarpamm {mar 1 13 4) TvN AvarpaMMbsl ﬂﬂ
2t | E———
5 | -1,81852) -024549 Inn: Obpazel.:
6 | -1.455124 0052579 hly Enorn C oBnacTami - 15
7| -1.15743) 0401625 @ BoipesanHeie cekTopa
8 | -052673) 0677252 kil THcTorpammalobnacti 1
9 | -0.49604) 0579474 Inaakme rpadkicm os A
10| -0,16535) 0986361 @ TonyBan Kpyrogas
11| 0,165347 ) 0 9863561 it MPadwiklrkeTorpamma 0+ o -
12 | 0496041) 08759474 kil MradvelrncTorparna 2 - = = -
13 | 0,526735) 0677282 il Tpadbiicm (2 ack) s
14| 115742500 401655 B JepsEAHHan 4
15| 1.,485123) 0082579 & ronves
16 | 1,815817] -0,24549 |2t Morapridriieckan ;I it
17| 2,149511) -054625 —
18 | 2450205] -0,78514 ) TR naakHe rpadgmiH vz Excel 95,
19| 2510593)0 -0,94552 O TR
0| 3,141593 -1
1
2|
E @I OTMEHA I = Hazaa I fAanee = I i [oTos0
5
Puc. 17
1+In(l+x), x<0,2
2
1+xY
3. IToctpouts rpaduk GyHKmuu y(x) mpu x € [01]: y = T X< [0,2;0,8]
+ X

262X x>08

Jlns aToro:
e B pabouyto kuury Jlaboparopusie. XIS BcTaBbTe HOBBIM pabOUYUil TUCT U HA30BHUTE
«I'padux Ecnuy. CHauana He0OX0AUMO NOCTPOUTH TaOIUIy 3HAUEHUN QYHKIUH PU
pa3NMYHBIX  3HAYEHMUSIX  apryMEHTa, TMpUYEM  apryMEHT  H3MEHseTCad ¢
¢ukcupoBanHbiM maroM. Illar BeiOMparoT HeOoapmuM. B Hamem cinydae Oynem
CUMTaTh, YTO IIar u3MeHeHus aprymenrta paseH 0,1. B cronben A Oyaem 3aHOCUTH
3HAYEHHUS X, a B cToJ0e1] B — 3HaueHus y:

- B sueliky Al BBenute nepBoe 3HaueHue x: 0.

- B sueliky A2 BBeaute BTopoe 3HaueHue X: 0,1 (mepBoe 3HaueHue + mar).

- Brigenure o06e sueiiku Al:A2, mpoTammTe MapKep aBTO3aMOJHEHUS
(4epHBIN KPECTHK) BHU3, TTOKA 3HaUeHUE B siueiike (Al1l) He cTaHeT paBHBIM 1.

e B sueiiky Bl BBenure 3HaK «paBHO» M B CHHUCKE (PYHKIUH (KHOIKA ) B

kareropun Jlormueckue Haiinure pynkuno ECJIN.

- B monst oTkphIBIIETOCS OKHA BBEAUTE CICAYIOIINE 3HAYCHUS:
Jlornueckoe BeipaxkeHue: A1<0,2
3navyenue ecau uctuHa: 1+LN(1+A1l)
3nauenue ecnu JoXb: [locTaBbTe Kypcop B OTO TOJIie W €IIe pa3 BOWIUTE B
¢yuxuio ECJIN.

- OTKpBIBIIEECS OKHO 3aMOJIHUTE CIETYIOIIMM 00pa3oM:
Jlornueckoe BeipaxkeHue: A1<=0,8
3unauenue eciau uctura: (1+A1°(1/2))/(1+Al)
3HaveHne eciu J0xb: 2*¥*EXP(-2*Al)
Haxxmute xHonky OK.
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e [lporammre 3a MapKep aBTO3AMOJHEHUS  TOJYyYHMBIIyIOCS  (QopMyiry
=ECJIN(A1<0,2;1+LN(1+A1);ECIIN(A1<=0,8; (1+A17(1/2))/(1+AL);2*EXP(-
2*Al))) no sueiiku B11.

e Breinenure nuamnaszon Bl:Bl1 u Haxxmure kHonky Macrep amarpaMm Ha naHenu
UHCTpyMeHTOB. BriOepure Tumn guarpammel: I'paguk (nau TodeuHas), meakHUTE
0 HY>KHOMY 00pa3ily W Jlajee JBUralTech MO OKHAM MacTepa, MCHOJb3ysl KHOIKY
Manee. B none Ha3zpanue auarpammsl BBequte «I['padux QyHkiumy». 3anomHure,
npyu HEOOXOAMMOCTH, TMTOJS JJisi Ha3BaHMM oOcell JauarpaMMmbl W BbIOEpUTE
pacnoJiokeHue noiaydeHHoro rpaduka. Haxmure I'oToBo.

4. 3ajanue: NOCTPOUTH CAMOCTOATENHHO TpaduK PYHKIUNI:

1+|x|
— x<-1
1+ x + x>
4
z= 2In(1+x2)+M, X € (-1,0) npu x e[-22].

1+x)%¥, x>0

5. I[TocTpOUThL MOBEPXHOCTD: Z=X>-y? 1pH X,y € [-11]. JIs BBIIOIHEHNS:

e B pabouyto kuury Jlaboparopusie. XIS BcTaBbTe HOBBIM pabOUYUil TUCT U HA30BHUTE
«IToBepxHocTh». B cTpoky - nuamazon siueexk Bl:L1 BBeauTe mociienoBaTeabHOCTD
sHadyeHui: -1; -0,8;...;1 mepemenHolt y, a B cronbern - auama3oH sueek A2:Al12 —
ocjeA0BaTeIbHOCT 3HaUeHuM: -1; -0,8; ...; 1 mepemMeHHOi X.

o B suciiky B2 Begutre dopmyny =$A272-B§172. Brigenure 3Ty S4CHKY,
YCTAHOBHUTE yKa3aTeJb MBI HAa €€ MapKepe 3alojJHEHHS U MPOTAIIUTE €ro Tak,
4yTOOBI 3al0JHUTH Bech auanazoH B2:L12. IIpu pabore ¢ dopmynoii B sueiike B2
UCIIOJIb30BAIMCh CMEIIAaHHBIC CCHUIKM. Eciau 3Hak $ mocTaBUTH Mepen HMEHEM
cronbma 1o ¢ukcupyercs croinoen ($A2), a ecnm mepenr HOMEPOM CTPOKH, TO
(uKcupyeTcs BCs 3Ta CTPOKAa W MPU KOMUpOBaHUM (Gopmysa OyIeT CChUIaThCAd HA
sueiiku B o1oi crpoke (B$1).

e Brimenure nuama3on sueek Al:L12, cogepskammii TaOnuily 3HaYeHUH QYHKIIUHA H
ee aprymeHToB, U BbI30BUTe Macrep aumarpamm. BriOepute Tum guarpammbl —
IToBepxHOCTB.
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